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REPORT 


January 4, 1917. 


The Honorable Cuartes S. Wurrman, Governor of the State of 
New York, Albany, N. Y.: 


Sir.—The Act of the Legislature of the State of New York 
approved May 22, 1897 (chapter 689 of the Laws of 1897), pro- 
viding for the administration of the New York State Veterinary 
College at Cornell University, contains the following provisions: 


“The said university shall expend such moneys and use such 
property of the State in administering such veterinary college, 
and shall report to the governor during the month of January in 
each year a detailed statement of such expenditures and of the 
general operations of said veterinary college.” 


In accordance with this mandate I have the honor to submit 
in behalf of Cornell University the accompanying report of the 
operations of the New York State Veterinary College for the 
year 1915-16. 

The following report of the Dean of the College, supplemented 
by the special reports of the heads of the several departments, 
gives a detailed and instructive account of the teaching and 
research work carried on by the College during the past year. 
The successful service performed by the College and its apprecia- 
tion by the veterinary profession and the stock-owners of the 
State render it necessary to make some extensions of the build- 
ings and equipment and some enlargement and improvement of 
the staff devoted to instruction and investigation. And the State 
has a direct financial interest in making the appropriations neces- 
sary for this purpose. For, as Dean Moore has explained, we 
are dependent for the prevention of infectious diseases, especially 
those of a chronic nature, upon the skill and training and efficiency 
of our veterinary practitioners. In proportion, therefore, as appro- 
priations are made to improve the training of veterinary practi- 


{7] 


8. REPORT OF THE 


tioners will the amount of money required to carry out the 
provisions of the diseased animal acts of the State be reduced. 
Either the State must train its veterinarians so thoroughly that 
they can adequately aid the owners to protect for themselves their 
flocks and herds, or the State is liable for the payment of hundreds 
of thousands of dollars annually in indemnities for diseased ani- 
mals and the expenses incurred in the enforcement of sanitary 
laws. 

This subject is presented with admirable force and clearness in 
the Joint Report on Foods and Markets which has just been pre- 
sented to the Legislature by Governor Whitman’s Market Com- 
mission, Mayor Mitchel’s Food Supply Committee and the Wicks 
Legislative Committee. In the sixth section of that report these 
joint committees, referring to the part played by agricultural and 
veterinary colleges in the production of food supplies, insist that 
it is good State policy to provide for such institutions the best 
scientific experts and to furnish them with all the necessary facili- 
ties in the way of buildings and equipment, and then proceed as 
follows: 


“Other countries are far ahead of us in this respect. For 
instance, during the last five years the little country of Norway, 
with a cattle population of 1,100,000, expended $650,000 for a 
new veterinary college and equipment; while New York State, 
with a cattle population of 2,500,000, has expended less than 
$400,000 on its veterinary college and equipment during the last 
twenty years. Belgium recently rebuilt her college at a cost of 
$1,000,000; Holland has a college that cost nearly $1,000,000, 
and Germany’s many activities in this direction are well known. 

“The value of the live stock of this State, as shown by the 
United States census of 1910, was $246,000,000, with an annual - 
loss from disease of about $25,000,000. With a veterinary service 
developed to the degree of efficiency that has been attained in Euro- 
pean countries this loss could undoubtedly be reduced at least 
50 per cent. The State should also appropriate more money, 
through its veterinary college, for the study of the causes and 
prevention of animal diseases and for the better preparation of 
veterinarians who are to become the advisers of live stock owners 
and through whose knowledge and advice the startling inroads of 
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animal diseases upon the production of meat and dairy products 
can be prevented, and the development, upon a sound basis, of the 
stock raising industry of the State can be promoted.” 


I endorse every word of this statement from the report of the 
three distinguished committees who represent the Governor and 
Legislature of the State and the administration of the city of New 
York and earnestly commend it as a basis of action to the Governor 
and Legislature in the winter of 1917 in making appropriations 
for the State Veterinary College at Cornell University. 

I have the honor to be 


Your obedient servant, 


JACOB GOULD SCHURMAN, 
President of Cornell University. 
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REPORT OF THE DIRECTOR 


December 30, 1916. 
President J. G. Scuurman: 


Srr.— I have the honor to submit herewith a report of the 
New York State Veterinary College’ at Cornell University for 
the nine months ending June 30, 1916. This shorter period is 
due to the change in the beginning of the fiscal year from Octo- 
ber 1 to July 1. 

The academic year which ended in June, 1916, saw the close 
of the three-year curriculum in this College, and the opening of 
the University in October witnessed the beginning of the four- 
year course of instruction in veterinary medicine. ‘This, educa- 
tionally, is an advance worthy of special mention. It was the 
ambition of the first director of this College, Dr. James Law, 
that the preparation for the practice of veterinary medicine should 
be on at least an equal footing with that of other learned pro- 
fessions. He recognized that those engaged in supplying dairy pro- 
ducts, meat, leather and wool to our people would eventually be 
dependent for their success, because of the diseases of animals, 
upon men trained in the sciences that make up the veterinary 
curriculum. 

The qualifications necessary to enable veterinarians to render 
valuable assistance in combating animal diseases can be attained 
only by adequate training in the required sciences and careful 
instruction in their practical application. It is because of the 
necessity of personal supervision and direction of the student in 
clinical as well as in laboratory work that the cost of maintaining 
a veterinary college is relatively high, but without such teaching 
the course would be inadequate and the existence of the college 
unjustified. Colleges of human medicine have recognized this 
principle and planned their courses accordingly. 

The problem for this College is to train veterinary students not 
only in the nature and treatment of many common diseases of 
several species of animals but also in the methods for preventing 
the spread of the infectious maladies. These are costing the State 
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millions of dollars annually and they should be prevented. It is 
the practicing veterinarian, consulted by the owner of infected 
animals, who largely determines the fate of the herd. If he lacks 
the necessary knowledge, and consequently does not give proper 
advice, the loss is likely to be heavy. If he is qualified by the 
possession of adequate technical knowledge the procedure indi- 
cated will be followed and the loss minimized. The prevention 
of the infectious diseases, especially those of a chronic nature, 
depends so largely upon the efficiency of the practitioners that too 
much emphasis cannot be placed upon proper instruction. The 
amount of money required to carry out the provisions of the 
diseased animal acts of the State will be reduced in proportion to 
that expended to properly prepare its practitioners. The State is- 
confronted with the proposition of either preparing its veterina- 
rians so that they can adequately aid the owners to protect for 
themselves their flocks and herds, or paying hundreds of thousands 
of dollars annually in indemnities for diseased animals and 
expenses incurred in the enforcement of sanitary laws. 

The present high prices of live stock, meat and dairy products 
are, to an appreciable degree, due to the losses from the diseases 
of animals. Last year the Federal meat inspection service con- 
demned 299,958 whole carcasses and 644,688 parts of carcasses for 
disease. The State and city inspectors condemned many thousand 
more. While enormous, these losses are very little compared with 
those caused by preventable diseases such as abortion, sterility and 
tuberculosis in the dairy herds of the State. These troubles are 
technically very difficult to overcome, and not until adequate pro- 
vision is made to combat them will the losses they occasion be 
reduced to a minimum. It is the recognition of more efficient 
professional education as the only solution of the live stock sani- 
tary problems of the State, which economically involve millions 
of dollars annually, that impels us to urge more liberal support 
for the veterinary college, better preliminary preparation and a 
longer and more thorough training of veterinary students. 

The number of new students that appled for admission at the 
opening of the four-year course was nearly up to the normal regis- 
tration under the three-year curriculum. ‘This argues well for 
the wisdom of the advanced step taken, and also it exemplifies 
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the appreciation of the public in having the preparation for veter- 
inarrans on a basis more in keeping with their duties and respon- 
sibilities. The importance of the work that veterinarians alone 
are qualified to do is beginning to receive the recognition it 
deserves from both the economic and sanitary points of view. 
This has increased the demand for technically well equipped and 
efficient, veterinarians. 

The new department established in 1914 for the investigation 
of the diseases of breeding cattle and those of the new born was suc- 
cessful both in gaining new information and arousing interest in 
the subject. An appropriation of $15,000 was secured from the 
Legislature for this purpose and to erect suitable buildings for 
the experimental work. During the unavoidable delay in the 
erection of the buildings certain investigations are being carried 
out in a few large herds whose owners have very kindly placed 
them at our disposal for the purpose of study and for applying 
certain methods for the control of infectious abortion and sterility. 
By this means information will be obtained that should be of assist- 
ance in eventually formulating methods of procedure that can be 
recommended to the practitioner for giving relief from the enor- 
mous losses now being sustained because of these affections. The 
securing of accurate data concerning the nature of these troubles 
and the finding of methods for their prevention are the problems 
before this new department. Owing to the great advance in the 
cost of building, we find that but a small part of the appropriation 
will be left, after the necessary construction, for continuing experi- 
mental work. It will be necessary because of this unusual condi- 
tion to request a small additional appropriation to continue this 
work next year. 

The number of matriculated undergraduate students was larger, — 
the quality of teaching has been better, and the clinical material 
more abundant than in any previous year. The research work 
has been fully as productive as heretofore. The efforts of the Col- 
lege have followed the regular channels of teaching, preparing 
biologic diagnostic agents and anti-hog cholera serum, and research. 
In the appendix will be found a detailed account of the animals 
treated in the clinics and a number of reports that will indicate 
the character of work that is being done. With the small faculty, 
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the large number of subjects to be taught and the very moderate 
appropriations, the operations of the College beyond its first duty 
of giving instruction must necessarily be restricted far more than 
the needs of the profession require or the losses sustained from 
disease demand. To increase the work means larger appropriations. 

During the year the College has received a very interesting col- 
lection of specimens of bone diseases, the skull and pelvic bones 
of an elephant and several surgical instruments of much historical 
interest from Dr. L. McLean of Brooklyn, N. Y. Dr. Benjamin 
Pierce of Springfield, Mass., presented the College with a beau- 
tiful etching of Professor Thomas Walley, formerly of Dick 
Veterinary College, Edinburgh, Scotland. Dr. Walley is known 
to American veterinarians through his excellent work on meat 
inspection. Je was a pioneer in that field of veterinary service. 
We acknowledge with thanks these contributions of instructive and 
valuable material. 


FacuLty 


There were few changes in the faculty. This explains to a 
large extent the increased efficiency in teaching. At the close of 
the year, however, Dr. L. A. Wright, instructor in medicine, 
accepted a position at nearly twice the salary he received here in 
the new veterinary college in Texas. Dr. J. F. Shigley resigned 
as instructor in surgery to accept a much better position in South 
Dakota. Tempting offers are before other members of the faculty, 
but we hope they will not be accepted. New York needs the 
service of these men who have a true scientific attitude and 
devotion to teaching and research. 

The University furnished in other colleges instruction to the 
veterinary students in animal husbandry, chemistry, embryology 
and histology. The personnel of the veterinary faculty is 
appended. 


Jacob Gould Schurman, president of the University. 
James Law, emeritus professor of medicine. 
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Department of Anatomy 


Dr. Grant S. Hopkins, professor of anatomy. 

Dr, Earl Sunderville, assistant professor of anatomy. 
Dr. Howard E. Johnson, instructor. 

Mr. Erwin V. Moore, assistant. 


Department of Materia Medica 
Dr. Howard J. Milks, professor of therapeutics and small ani- 


mal clinic. 
Dr. W. E. Muldoon, instructor. 


Department of Medicine 
Dr. Dennie H. Udall, professor of veterinary medicine and 
hygiene and superintendent of the ambulatory clinic. 
Dr. F. F. Koenig, assistant professor of medicine. 
Dr. L. H. Wright, instructor. 


Department of Pathology and Bacteriology 


Dr. V. A. Moore, professor of comparative pathology and bac- 
teriology and dean of the College. 

Dr. Samuel H. Burnett, professor of comparative pathology. 

Dr. Clifford P. Fitch, assistant professor of bacteriology. 

Dr. Earl M. Pickens, assistant professor in diagnosis. 

Dr. S. A. Goldberg, assistant in pathology. 

Mr. William A. Billings, assistant in diagnosis. 

Mr. Joseph B. Latshaw, B. S. A., student assistant. 


Department of Physvology 
Dr. Pierre A. Fish, professor of veterinary physiology and sec- 
retary of the faculty. 

Dr. C. E. Hayden, assistant professor of physiology. 
Department of Obstetrics and Research in the Diseases of 
Breeding Animals 
Dr. W. L. Willams, professor and head of the department. 

Miss Ethel Williams, student assistant. 
Department of Surgery 


Dr. J. N. Frost, assistant professor of veterinary surgery. 
Dr. James F. Shigley, instructor. 
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Veterinary Experiment Station 


Dr. Raymond R. Birch, superintendent of the station. 


Farrvery 


Mr. Henry Asmus, assistant professor of horseshoeing. 


Lnbrary 


Miss Frances B. van Zandt, librarian of the Roswell P. Flower 
Library. 


Business Office 


Miss Helena H. Haight, clerk and bookkeeper. 
Miss Lulu M. Williams, stenographer and office secretary. 


Engineers 


Mr. Archibald Wilson, engineer. 
Mr. Charles Savercool, assistant engineer. 


Thirteen regular employees were required to do the necessary 
work in the care of buildings, patients in the hospitals, and experi- 
mental animals and as attendants in the different departments and 
laboratories. In addition to these, special work necessitated for 
short periods of time the employment by the day or hour of a few 
men. 

The experiments and research work that are being done by 
different departments and which involve the use of animals are 
conducted at the veterinary experiment station. The superin- 
tendent has the general care of these animals and assists members 
of the faculty as much as possible in their experimental work. 
He has charge of the preparation of the anti-hog cholera serum 
which is made at the experiment station. In addition to this 
work, Dr. Birch has made some important discoveries, as the 
result of careful experimentation, on the means by which hog 
cholera is disseminated. The station has been and still is a great 
asset to the college in giving a place and affording facilities for 
numerous small experiments necessary to ascertain the facts in 
connection with many undetermined or disputed points that are 
constantly being encountered in teaching veterinary medicine, 
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At the time the college was opened in 1896 there was a great 
need in the State for a laboratory for diagnosis of animal diseases 
and where the preparation of biologic diagnostic agents and 
anthrax vaccine could be made. Realizing this need, the college 
started a laboratory for this work, which has proven to be of great 
assistance to the veterinarians and live stock owners as well as to 
the State Department of Agriculture. For the twenty years of 
its existence this college has furnished, without charge, the tuber- 
culin, mallein and anthrax vaccine required by the State depart- 
ment in administering the laws pertaining to animal diseases. It 
has also furnished the veterinarians of the State with these pro- 
ducts at the cost of material for their preparation. It has also 
made the diagnosis for its veterinarians where laboratory facil1- 
ties were required. The gradual increase in the quantity of work 
of this kind has enabled the college to render much service to the 
State which in other commonwealths is provided for by special 
appropriations and separate laboratories. It is difficult to esti- 
mate the value to the public of this work. A prompt. diagnosis 
of an infectious disease has often prevented its further spread. 
The work, however, is becoming a heavy tax upon the resources of 
the college, and, because of this service, more liberal appropria- 
~ tions for maintenance are justly requested. 

The diagnosis work has a teaching significance of much import- 
ance. It affords material for the actual demonstration of labora- 
tory methods in diagnosis. This is of unquestioned assistance 
in the practical teaching of this subject. Valuable material for 
research is often obtained in this way. 

The farriery and the employment of an expert horseshoer have 
made it possible to give a course of practical instruction in horse- 
shoeing to the students in the senior class. As many forms of 
lameness can be corrected by proper shoeing, it is most desirable 
to have such facilities in connection with the consulting clinic. 

The College also offers six-weeks courses in horseshoeing for 
practical horseshoers. These are given every two months, begin- 
ning with January. The number of horseshoers who have taken 
this course is smaller than was expected ; however, it is still 
believed that this opportunity for valuable instruction will be 
more appreciated in the future and that these courses will prove 
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to be of much direct assistance to the horseshoers and indirectly 
to the horse owners of the State. 


LIBRaRy 


The hbrary contains 5,168 volumes, of which 4,903 volumes 
belong to the Flower Library. During the year 254 books have 
been added, of which 176 belong to the Flower Library and 
seventy-eight to the State. The library receives ninety-one peri- 
,odicals on veterinary medicine and closely allied subjects, together 
with a few journals on agriculture, animal breeding and human 
medicine. These are all available for students as well as faculty. 
A trained librarian is constantly in charge. The usefulness of 
this now excellent veterinary library is restricted because of lack 
of space. It is planned to add, when constructed, the second floor 
of the south wing to the room now occupied by the library. With 
this addition the library facilities will be very satisfactory. 


STUDENTS 


As this was the last year that students could enter on a three- 
year course, there was naturally a large increase in the number 
of new matriculates. There were seventy-seven new students who 
registered in September, 1915, and thirteen others who registered 
late or in February, 1916, making a total enrollment of ninety 
freshmen. There were forty-one second-year students, twenty- 
nine seniors, five graduate students and three in the practitioners’ 
course. The practitioners’ course has been designated as a proper 
one under which to enroll veterinarians of the State who wish to 
study for a short or longer time at the College. They are allowed 
to attend any lectures or clinics they desire, and are given 
such special instruction as possible. The average enrollment of 
new students for the five years preceding 1915 was forty-eight. 
The registration of new students in October, 1916, was thirty-six. 
This shows a small reduction in numbers on account of the increase 
in the length of the course. 

In the appended table is given the registration by years since 
the College opened: 
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ToraL REGISTRATION OF UNDERGRADUATES By YEARS IN THE 
New York State VETERINARY COLLEGE 


DSO G27 ek oe Le 11 e OO G81 een Soe 86 
SOT SEY eats eae ke TTIOOTER. so eee 80 
180820) COL CU dee th DRT 908A One her NAT. On 93 
T8991 G00 Re eae BAL 80: 1909280: ta ehh, tees ae 101 
1.90 Oss bane Wee ite AB ob EO 101 lee eet eee 106 
RYO OE Sn aed An sear Bl dell i oe eee arte 
ARORA HY et TORE ee Or 62. 01S S138: ce. wens ee 120 
EG in th! Oly 2 86, 1919 Si4 0 Sie. eee 139 
1O0A= 5 Ree re eee 1082 (19 14215 oa ee 124 
TOO SG tera: Senet SO 1915 t Gare eek ee ee 160 
INSTRUCTION 


With the multiplication of subjects that are constantly being 
brought into use by the veterinarian, the problem of arranging 
and carrying out a wise curriculum is becoming more and more 
difficult. Instruction in the basic sciences of anatomy, chemistry 
and physiology and the principles of pathology, medicine and 
surgery is no longer adequate to qualify men for practice or sani- 
tary service. Veterinarians who are to meet the demands of the 
live stock owners must be proficient not only in the basic sciences 
but also in methods of diagnosis, the relation of nutrition to dis- 
ease, prophylaxis, immunity and a multitude of phases in the 
methods for the control of epizodtics and the chronic infections. 
The teaching of these subjects in such a way as to insure on the 
part of the student an accurate knowledge and workable under- 
standing of all the topics necessary for his efficiency places a heavy 
responsibility upon those giving the instruction. 

In previous reports the method of departmental instruction that - 
is followed has been explained. Each department is solving for 
itself the problems of instruction peculiar to the subjects it is 
teaching. We have been fortunate in being able to retain experi- 
enced teachers and to give recitation and laboratory instruction in 
small sections, which adds wonderfully to the efficiency of the 
teaching. 

There is a standing committee to study the needs of the students 
and the requirements of the course from the professional point of 
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view. Irom its recommendations the faculty make from time to 
time such changes as seem necessary for the betterment of the 
course as a whole. The required three-year curriculum is 


appended. This is the last year when this will be given. 


Begin- 


ning with the fall of 1916 the freshman year of the four-year 
course was substituted for the first year of the three-year 


curriculum. 
PrescriBpeD THREE-YEAR CoURSE 
Furst Year 
Credit Total 
Number Credit second actual 
of course first term term hours 
Inorganic chemistry .......... 1 Gektinkarees 135 
Histology and embryology .... 6 3 5 215 
INTCNONY oa 6 Go bodne bouspeoad 1 Be agus abo 
ANTERUOUN, os 6. dha sly dinamo oo no eo 2 Als: Lverecchenbinwse 390 
INTEND, sig 5S ho ol oldie O58 oo oar 3 Bio axchuanavcn stare 
PETROS 5 oa Spc ooapobgeocdos ES  oaase one 5 
BN VSlOlOG Yaar cee. oysiee tse cers 10 3 ste 
PV tOLORY Mian coe. cic Me ca-5,s Dae a eee aaa 3 165 
IRMATOGEAT oo gu oc oeasoogcmoL 1 ee acne 2 
Meedinoranimeal street cr: 1 ae Ai eeaenA a 2 38 
Animal breeding ...........-. Ny Aas Cree ets 2 30 
TOUAR eee Staci ears toes © ieee 19 19 973 
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FANDOM Yiu erasers « steteie sess hs 
PATO TO SAT) SoG tro RIA BO oi GALE 
PATA AUOTA Vie toma tttct a] tec koish sets oc 
Phy StOLOMYzemee ouste ates sera. siti 
TRU SO ER: o cloub Bow eine aa aos 
Piarnavslogy ‘ 
Materia medica ma phernane 
General pathology ........... 
Parasitic pathology .......... 
PAMNIIN Ale PALASILCS) 2s) e)sts octane 
Small animal clinic........... 
Consulting .CliniCh nase ae 
IBAELETIOLOD Yi vareneame tasty. saci 
Generaligsureery ir. ni nicts sires 


Horseshoeing and physical di- 


MANOS 5 oo clddasonoseoedc 
Opthalmology say sya-cice Ve 
lah(uliteto s cide mepoeecoes ton ue 


Wirimesanaly Sis wea ta. se ee eas 
Diseases of small animals..... 


Materia medica and therapeu- 


LBKOE) glo. OB ONS Do.a HOR eran 
Surcicalsexercises <0. 150. --- 
Speeial SUne eh Varna ett 
OWA oo ope ah enbene ates 
Infectious diseases ........... 
Special pathology ............ 
Small animal clinic.......... 
Consulting and medical clinic. . 
Surpicaleclini@aa-esrerrr ter: <1 
Amibulatonyeclini Clem s-- 
iMe@CICING panel ica item ttes)< = 5 


Total . 


Second Year 


Credit Total 

Number Credit second actual 

of course first term term hours 
5 Be VSP tataaes 

6 DAIS hrewene 300 
Li RS 2 

TEL tind fe sectae aes 1 15 

13 Li eae 15 

20 VATE Aa eS Fores 30 

21 OAS Tere en ars 75 

40 Set ee eee 150 

44 aaiaseeaainee 30 

22 Oaks ees 53 

VAT a dade Bettys pee ee 1 45 

Sy tees, Pe AOay hee 1 45 

AS Bc wep eine 5 143 

305 eros 4 97 

BY Bac bone 3 45 

5D Sedtcer ie il 15 

OG Peres ee a 15 

rt ciate 19 19 1,073 

Third Year 

Credit Total 

Number Credit second actual 

of course first term term hours 

15 a artens Secreto 5 45 

Doe tact eee Z 30 

23 oR Pave uy eh 30 

31 Ue, hes Aegis ae Be 45 

32 SERRE et 60 

3 Og nee ean 4 60 

AD SE heat eee one 2 30 

41 2 Po 106 

25 ib 1 90 

53 1 it 90 

34 1 2 180 

37 1 1 90 

50 5 5 150 

Bk ccstcneteyetit 19 20 1,006 
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Each year there are several lectures and addresses given by dis- 
tinguished non-resident veterinarians or others engaged in work 
of special interest to veterinary students. This year we were 
honored by the following persons, who either addressed the student 
body or spoke before the conference, to which the upper class- 
men were invited: 


Dr. John Adams, professor of veterinary surgery, University 
of Pennsylvania, Philadelphia, Pa. 

Dr. Adolph Eichhorn, chief of the Division of Animal Pathol- 
ogy, Bureau of Animal Industry, Washington, D. C. 

Dr. J. G. Wills, chief veterinarian, Department of Agriculture, 
Albany, N. Y. 

Professor H. E. Cook, dean of the School of Agriculture, St. 
Lawrence University, Canton, N. Y. 

Dr. Harris Moak of the Certified Milk Commission, Brooklyn, 
SAL Se, 

Dr. Frank H. Miller, practitioner, New York City. 

Dr. Cassius Way, chief of the veterinary inspection, Borden 
Milk Company, New York City. 

Dr. Otto Faust, president of the New York State Veterinary 
Society, Poughkeepsie, N. Y. 

Dr. W. G. Hollingworth, practitioner, Utica, N. Y. 


In addition to the above, the following took an active part 
at the conference in a symposium on the Therapeutic Value of 
Biologic Products: Dr. N. S. Mayo, Abbott Laboratories, 
Chicago, Ill.; Dr. Walter E. King, Parke, Davis & Company, 
Detroit, Mich.; Dr. John Reichel, Mulford Company, Glenolden, 
Pa.; Dr. John F. DeVine, practitioner, Goshen, N. Y.; Dr. H. 8S. 
Beebe, practitioner, Albion N. Y.; Dr. Ira Buchanan, practitioner, 
Auburn, N. Y. 

In the report for 1914-15 the changes that were believed to be 
advantageous to the teaching of clinical medicine and surgery were 
given in detail. The experience of the year has confirmed the 
wisdom of the rearrangement of the clinics. The ambulatory 
clinic, under the supervision of Dr. Udall, has been quite satis- 
factory. A very thorough system of examinations and note-taking 
has been put into operation in connection with the instruction 
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given in each case. During the nine months from October 1, 
1915, to June 30, 1916, there were treated in this clinic 1,499 
cases, of which 370 were horses, 684 cattle, 190 sheep, and 255 
swine. ~ 

The consulting clinic, under the charge of Dr. Frost, has 
brought to the department of surgery a large number of cases 
valuable for teaching both major and minor surgery. There are 
from twenty-five to thirty-five animals constantly in the surgical 
hospital. This insures ample material for the teaching of clinical 
surgery. While the larger number of these cases were horses, a 
few other animals were brought to the surgical hospital for 
treatment. 

The small animal clinic, under the charge of Dr. Milks, was 
well patronized, so that ample material for teaching purposes was 
constantly at hand. On several occasions the hospital was taxed 
to its capacity. The large amount of clinical material that is 
coming to this hospital has removed all doubt as to the ability to 
maintain clinical facilities for giving adequate instruction, from 
a thoroughly practical point of view, in the diseases of small 
animals. 

In the appendix will be found a statement of the cases treated 
in each of the clinics. The advantages, especially for those who 
are preparing to practice veterinary medicine, of having a farm- 
ing community immediately surrounding the College are very 
great. This is worthy of special emphasis because a large part 
of the work of veterinarians in the future will be in the country 
and with food-producing animals. 
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Noumper or Cases Trearep in THE Dirrerent CLINICS BY 
Years From 1907-8 ro 1915-16, InctusIvE, aND THE 
NumeBer or Cases Treatep rrom Ocrozer 1, 1915, To 
June 30, 1916. 


Consult- 

ing and Consuit- Small Ambula- 

medical ing Surgical animal tory Total 
UDOT BET a? thas a srk! oro 175 res 48 103 125 451 
LCE Sak cp REN einen 303 Be 138 327 351 1,119 
US ODL Peete. ec hone ate ps 332 ee 141 274 695 1,442 
TOMO MI erecta cede the ottee. 370 aa 195 324 1,287 2,176 
NOM Be etiae es Petey ae 215 Bike 245 35] 937 1,748 
aa Neca ANE OA ERAN 5 cl 376 Be 254 318 962 1,910 
DA eos htc, Sin, 6 tos ys 348 PAS 212 492 917 1,969 
MOAN Dam ertiovte pases Megs ok: 295 Seat 236 512 1,822 2,865 
1915-16 (9 months).... Ser 451 175 397 1,499 2,522 


The diagnosis work that is done at the College affords oppor- 
tunity for senior and graduate students to acquire practical 
instruction and experience in methods of laboratory diagnosis. 
With proper instruction in this work and with a small equipment 
practitioners can make many of the positive diagnoses that are 
now obtained with much loss of time from laboratories. While 
many diagnoses require a fully equipped laboratory and experi- 
enced workers, veterinarians are becoming better prepared to 
make many of the determinations for themselves. 

In an institution the functions of which are teaching and 
research, there is a modern tendency to emphasize the advantages 
for the so-called practical subjects and original research. With a 
developing subject like veterinary medicine the best possible 
research work may be concerned largely with improvement in the 
presentation of subjects before classes. The type of research mind 
needed is one that “ keeps up to date in its correlations and brings 
the inspiration of the best and newest into each teaching day.” 
The value of the institution will, in the last analysis, be deter- 
mined by the thoroughness of its teaching, both in the basic 
sciences and in the practical subjects, quite as much as in specific 
research. The importance of research is unchallenged, but in 
building up an efficient veterinary service in the State teaching 
that will effectively impress the student with the knowledge 
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already available for better treatment of the sick and injured, as 
well as for the prevention and control of animal diseases, is just 
as serviceable and equally praiseworthy. 


Laporatory DIAGNosIs 


The diagnosis of morbid specimens for veterinarians of the 
State and the Commissioner of Agriculture has continued as 
usual. There has been a greater demand for diagnostic agents 
and anthrax vaccine than in previous years. The appended table 
gives a list of specimens and biologic products made during the 
nine months from October 1, 1915, to June 80, 1916. 


Examinations Mapr anp THE Amount or TuBErcuLin, Matr- 
LEIN AND ANTHRAX Vaccine Sent Ovr Durine tue NINE 
Montus Enpine June 30, 1916. 


XA ACLONS TOT SUT AK: cee te atte et aee teeter yee tea dete eerste 79 
Hxenminapons ory Sand ers e(LISSULES)e 9 ere eet Wate newer en es ae ne 9 
Bxamina gions tors tlanders a (ae alucima tim) yon eder ie anna tei eens 247 
Hxaminationsstom Poultry edised SCsn sim sina ie eee ete 283 
IW XAMINATLONS LOL LADIES Mate esos oe ere kon a aeorsta CII ete RES ee Ona 108 
Kamin abionse tor sbUMOrS # sawed a: tert seta Mop reine Cre ah ee rene etna 39 
Hxamimeabions: torstuberculosisha sre va vate yale Seer ee eee eas 103 
Examinations tor Dlackvlep: -aitvees, cen. meet ete ticle eer eae ea ee 7 
IDTV PLOY ANOS ALONG SNIS. Hi Gkina os ado oemeacélod ba mob eo se 4 
XAT AG OMe MES Coll aneOu sus serie se cet eee ass eee 160 
Anthraxevaccine sen tiouts (GOSS) ict. cries oo fis oer aloe ees eee 14,079 
Mallempsentsouth (doses) Pie an. ta whcecs ator ie Ate iees ghar eee ee ae 1,438 
Muberaulinesent. Outs (GMOSes) i, svc esta. eee Ae es ne 55,602 
Mebestetuperculin s(dOSES) Yh oe cess cor ae ele ye Oreos Aro eee Te eee 25 
Precipitated euuberculinin(@rams))\ erste ais ae ee eee eh eee 10 


The diagnoses classified under miscellaneous include the fol- 
lowing diseases, namely: chicken pox, contagious abortion, white 
scours, hepatitis, peritonitis, forage poisoning, hog cholera, necro- 
bacillosis, parasites, including round worms, fiat worms, mange, 
etc., pneumonia, meningitis, roup, intestinal calculi, bacillary 
white diarrhea, streptococcic mastitis, septicaemia hemorrhagica, 
chicken cholera, actinomycosis, blackhead, lymphadenitis, botry- 
omycosis, calf pneumonia, contagious pleuro-pneumonia, cocci- 
diosis, leukemia, arsenical poisoning, swine plague, scirrhous cord, 
hook worm disease, swamp fever, and some others. 
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Anthrax.—There were seventy-nine specimens received for 
examination for anthrax as compared with forty-seven last year. 
The number of positive cases was forty-four as compared with 
seventeen in 1914-15. Because of the persistence of this disease, 
it is recommended that veterinarians exercise the greatest possible 
care in the disinfection of infected stables and yards and in the 
disposal of carcasses. There is one locality from which we are re- 
ceiving many specimens and where there seem to be many infected 
areas. It is very important that veterinarians recognize the 
serious economic significance of having farms permanently infected 
with anthrax. This means that for many years repeated vaccina- 
tion will be imperative in that community if serious loss is pre- 
vented. The fact that the spores of anthrax remain in the soil © 
for years requires for protection vaccination for a long time after 
the virus may seem to have disappeared. Anthrax was introduced 
into this country with hides from countries where the disease 
exists. It is well to be on guard for this affection in localities 
where in the past tanneries have existed or where they are now 
operating. Although the government requires the disinfection of 
hides imported into this country from infected territory, the resist- 
ance of anthrax spores to disinfectants is so great that it is possible 
for them to occasionally escape destruction and to be brought into 
a hitherto uninfected community. 

In 1914-15 there were 11,270 doses of anthrax vaccine distrib- 
uted, and in the nine months here reported there were 14,079 
doses used. The appended table gives by months the number 
of specimens received for diagnosis and the results of the 
examinations. 
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SpEcIMENS oF SusPpecrED ANTHRAX RECEIVED FOR EXAMINA- 
tion During tHE Nine Monrus From OcrToser 1, 1915, 
To June 20, 1916 


Month Positive Negative Total 
Octobera: Pee ee rit th Ed SUA eae 5 5 10 
ING VEMID OT cg coe Bene aye Be cates ey hes steed Aa ree eee Broce Raee 6 2 8 
December fesascrscks uc Shaies faghe i ahters Gabe apace 4 il 5 
LEME Na eens ote aera Seana Rance MOEA iS brs te a Gr 9 4 13 
HebrUaARYy: Sbtae. Pet amet anh acess ang elehate pA ones 6 3 9 
Mia rhc: Fneoeyeics:. actos siya cee cede ater ng des Senate Mia eee 5 4 9 
Day Ory UL ee Ge barn corny ROEM Nt easeaet tae ea ety eeRP ci nS 5 6 11 
MV een epee) sisi. crs Pde tee wticior nae Leb aAt ck yragsas Manet eros 0 3 3 
SUUUNO REPS A cys. oh Sikhs ey enyeeavere hs gererr rate hs ek oan eae 4 7 11 

BCs HH Now, One eae ec ee RM Orc cat Peae me RUN TREE ORR 44 79 


w 
1 ON 


ANTHRAX Vaccine Sent Our During tue Nine Montrus rrom 
Ocroser 1, 1915, to June 30, 1916 


Month No. 1 No. 2 Now le NOn a Loval 
OCEODEL Ein a farcts he iete ake eer 500 500 0 0 1,000 
INOVEMUDCH Ns.) Nec cree eset toutes ss 500 500 50 0 1,050 
Decomberiy <5 <5 oars ba stob ns bss e.< 0 0 0 0 0 
SIT ICNS ? ol ot RaeR CTS ERO 1,000 1,000 0 0 2,000 
HG DTUATVaraeten ers... tee shecnereeateuess 0 0 0 0 0 
Marchtpeties ss .samnae casas fies 0 0 200 0 200 
Aprilpeeper es cet celh meine 1,240 0 64 0 1,304 
INS 4 Bl Gua ODI AEE HIAESS pre 3,700 3,700 480 430 8,310 
RUULT Che ae ee ee tern. Sct ee paw tera « 0 0 115 100 215 

AOL ee AN eee Ret Ny arresar he teehee RAT 6,940 5,700 909 530 14,079 


Glanders.—There were few specimens of tissues from cases of 
suspected glanders, and the number of samples of blood for the 
agglutination test was smaller this year than last. As we do not 
receive specimens from New York city, the reduction in the 
amount of this disease up State may be more apparent than real, 
because of the shorter time covered by this report. It is hoped 
that it will prove to be traced to the quarantine against glanders. 
It can be expected that if proper quarantine is enforced this 
disease will be minimized, if not entirely eliminated, from the 
country districts. The amount of mallein called for was greater 
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than last year. There has also been a small demand for precipi- 
tated mallein for the ophthalmic test. The appended tables give 
the details regarding the agglutinations that were made and the 
distribution of mallein to the State Department of Agriculture 
and to private practitioners. 


AGGLUTINATION TEST FoR GLANDERS OcToseER 1, 1915, To 
JUNE 30, 1916 


Month 1-500 1-800 1-1000 Negative Total 
October crete Gy. -cste has Seeds ceeeo + cae 14 2 8 26 50 
ING VeIMDCTaelnesayes se cee sone eerie 17 ] 10 45 73 
WDECEMbEL Teas cease cic ets aie seas 10 2 2 24 38 
TAU Ay 6.4 coupons HR ewes comes 8 0 0 3 1l 
Mebruan yarns choo) ar eeceie ss es 1d see 0 0 0 5 5 
INICIO. in ARO Mieco chet enters ee oar 2 0 0 1 3 
INGOT gigas Ghee saceld ae arn eee tea So 0 0 0 2 2 
IVUGUY a Saree eis hes RIS os Ske Palcen ieler 9 ol ese 16 1 3 19 39 
PURUT oer ails) siistarere. sibs okte oscar sssaehetemors 6 0 2 18 26 

LOLA SWerae eset ite ere i) co ncsnay ers 73 6 25 143 247 


Noumser or Doses or Matiein DistrisuTEeD IN THE STATE FOR 
tHE Nine Monrus rrom Ocroser 1, 1915, to June 30, 
1916, Arrancep By Monrus 


Month State Private Total 
OCEOD SEAT IEE TOROS oste ee rena staiens eh unto cttacebersbel ce ienel's 200 0 200 
INORG AG Oba Cin IO SU ne BOG AIO On Ot Cable oo.ron 10 10 20 
[OED TAYE as. Oo ga sinks cic ONNOIE On Clare, O.0lD Dicnetonotol Ologae 500 1 501 
VEIN AIAY o.oo abe oosob bento coou Gand be ogo Ur uOgeOr 0 5 5 
THEIRIGLRE 6 odo hued) doco Seco Libido biigauaoianc Boma 0 0 0 
WCATOTSA LS et cin iaunore Boston coenenE ey bie Date Obes Demeter 200 0 200 
Agila G26 2066 0690 MOO RCD Boer op OmIOd OOy Simo anos 200 5 205 
INERT adi @ Gelb o SO og Bea om eu uoeadoon Cano QmEpmamuor 5 102 107 
SV AUCePET e tentes soctaler watts aie au Aish e sisieers 9 a a sia 200 0 200 

(hop 8? 3" ae Be Oe oe FEO O Pas ORTON Oe ROR RE SE asc 1,315 123 1,438 


Rabies.—There has been a reduction from 165 specimens of 
suspected rabies last year to 108 for the nine months reported 
this year. The table will show that more than 50 per cent of 
these were negative. It is unfortunate that the attitude of the 
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people toward this disease is such that they will allow it to exist 
at all. If the lovers of dogs — and there are many — would see 
to it that suitable legislation relative to the licensing of dogs was 
enforced, the homeless dog, which is the greatest spreader of 
rabies, because most often attacked, would be eliminated, and, 
further, the large losses that dogs are causing the sheep industry 
would be prevented. The appended table gives the number of 
specimens received and the diagnosis. 


Taste Giving By Montus tHE NUMBER OF SPECIMENS 
REcEIVED FOR THE Driaanosis or Ranies In THE NINE 
Montus From Ocroser 1, 1915, to June 30, 1916. 


Month Positive Negative Impossible Total 
October eee ac hiaekin ee Meee Bes 13 5 1 19 
NOV em DeT rege e nta exe cscereteins ous ayeher enone: 7 9 0 16 
DRGs bose hehe odocuddacs mo aHde 5 5 1 V1 
VANUAT Ys ssa siege se act eto case) sct-sva) oo isian cans 5 7 0 12 
Ble bTUaRY wee ckse ois estates aicrs cadence 8 4 0 12 
WiEGRO eh ahh Ba ogbh ate Oo exchog tha Stsie 3 5 1 9 
PADEM ge eusee iy cian ces [eee dai tele crys ns on 3 if 0 10 
IN EW ilot OG obo daop nh be cmlod omar 5° oe 1 9 1 Bi 
SUNG) seen s, crit = owttagnerinwen Ts sqarenys: 3 5 0 8 

URGE Aca. he ores Brora ha Ni reece 48 56 4 108 


Tuberculosis.—There were a few more specimens of this dis- 
ease received this year than last. Many of them came from 
animals that failed to react to the tuberculin test. In our last 
report I pointed out the limitations of tuberculin in diagnosing 
tuberculosis. It is very important for veterinarians to fully 
understand the conditions under which tubereulin fails to indi- 
cate the presence of the disease. Of the 31,665 doses of tuberculin 
sent to private practitioners 2,129 doses were returned. There is a 
slightly growing demand for precipitated tuberculin for the intra- 
derma! and conjunctival tests. The amount sent out, however, 
was only ten grams. ‘There was also a call for a few doses of 
retest (double strength) tuberculin. 
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SPECIMENS or Susprctep TusercuLosis Recrivep ror D1ac- 
NOSIS FROM OctTosBER 1, 1915, To June 80, 1916 


Months Positive Negative Total 
(DQYOIG OE 5 AFG cates ess Bice aoa gS ORE RE eRe RETRO RE i et ee a 1 4 5 
ANTORCTID] S18) Gy tg te os ences Be CUI Ae eRy ht hS A iS RES 5 8 13 
IDECEIIDET AN Mee etn iit cee othe, fe keer Be ff 14 21 
Lapuary, Perel ee ahavege sees «iAP. tla ict dP IOTEEAN 7 9 16 
WeEDTUE yale mene rau e wha pCe bal Grate. ots Es So aaa ate 4 5 9 
Wir CHYNpCR et rie Coane e a Ste P Ler lok tic oan Ae A Murat est Mente 6 9 15 
ANTRAL 3 sie oS Bae ce RP Ree Ong URE IR HN Eo 1 6 7 
Mich yaeeareme oR neha ty ARARTS Lote a semadber seth oan aap sdeee bare 3 8 il 
UCR hie bauer le at Neda ers seeais sein nA oh asus 4 2 6 

ARG EW cae Ae See Ain aye eer are pr ene ee en Onn 38 65 103 


Tusercutin Sent Our ror tHE Nine Monrus From Ocro- 
BER 1, 1915, ro Junw 30, 1916 


Date State Private Returned Total 
WMEtLoberrere teeta s et es 1,700 3,761 10 5,451 
INOV.eMIDetaee aie ty fue nee ieee 2,985 4,574 74 7,485 
IDEcCeMDerE Uae ee ee ee ee as E545) 3, (21 653 8,193 
eaMIUTA TVs Oe tale tts neck) ok etm 1,500 33002, 1,220 3,812 
ED RUT Yin weer panties Oger eis css 3,500 2,405 0 5,905 
TENG ACG Bae oS e 2h» ARO ON A ane ns ae 3,000 3,514 41 6,473 
PNTONG TL SL SVAN ee Set a ae an Al ae 3,505 4,639 22 8,122 
IISA a tiaebe Oe tin BoC A See one CDE cate EN 2,550 By 7al|De 85 5,677 
UTC BBE, Biv eae hon OOO ropa ee 3,000 2,507 21 5,486 

TOGA eats tee ee a Re een 26,865 31,865 2,126 56,604 


DistTRisuTion oF TUBERCULIN FoR THE Last EKianr YEARS AND 
From Octoser 1, 1915, ro June 30, 1916 


Number doses Number doses 

furnished State sent to veterin- Total 
Department of arians in private number of 

Year Agriculture practice doses 
OD O(a Sie tien tyeciann sss tae h cans 9,813 18,052 27,865 
GOSH Olen nt ccc wie tay cat 15,302 17,587 32,889 
LGO9-1 0) es me. Ae anaes 8 Senet 29,237 14,038 43,275 
MN OUO= erates sai mcrae as 29,781 17,648 47,429 
UG TN Din tenccust both enertuty eee kel se) exe 27,500 28,181 55,681 
TOVQEV SU AOS ATE, hee A), 27,265 34,107 61,372 
TOUS — 4d AA BiG resent. Pe aet:.. Qa 2 32,614 59,886 
LOMAS Miia ears re Poe ice e's 16,910 37,137 54,047 


TIT MSP SONS a Sd ele Ses oie 26,865 31,865 58,730 
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There is more tuberculin being used than heretofore. The 
amount furnished the Department of Agriculture has increased 
very much since July first. 


Swine Diseases.— Hog cholera remains the most important 
infectious disease of swine in the State: A special number of 
the Cornell Veterinarian was devoted to hog cholera and the use 
of anti-hog cholera serum. A copy of this was sent to every 
licensed veterinarian in the State. Because of the importance of 
the disease and the assistance to be derived from the proper use of 
the serum this article prepared by Dr. Birch is reproduced in this 
report. 


Tue Amount or Serum THAT Has Been CaLLep FoR BY VETER- 
INARIANS AND SWINE OWNERS OF THE STATE AND DISTRIB- 
UTED To THEM Durine THE Last Five YEARS AND THE 
Nine Montus From Ocroser 1, 1915, ro June 30, 1916 


Year Ending Quantity Doses 
September 7s0 LOU eve caer ctecl ntueuencr state en sl ecorere 43,340 c.e. 2,167 
Sepcember 2305 LOU? yo ees fieea a nieistobey ove turer edteuete wialoorieae 103,020 c.e¢ 5,151 
spepLempers 30; 1913 ey rag. eromclaanccls socks iansyrouiers 157,340 ¢.¢. 7,867 
Septembery.50). LOE. Fe iucte ce ate cteue ererorercncoueie aeaclers oaks 172,560 c.c. 8,628 
Septemberss0, LOU. ow aae aie ore: 4 ete cere eee eueneta ee 244,760 c.c 12,238 
PUBS SO LOU, Ren ctruteren tek settee ve caked tees vee een ote 189,420 ce 9,471 


In addition to the serum 2,531 ¢. c. of virus was sent to veter- 
inarians for actively immunizing hogs against cholera. 


Poultry Diseases——There has been a steady increase in the 
number of dead and sick fowls received for examination. The treat- 
ment of poultry diseases is a very important part of veterinary 
practice that is largely neglected. The number of poultry in the 
State is estimated at 13,257,935, of which 12,655,664 are hens 
and chickens. In 1910 the value of the poultry in the State was 
placed at $7,879,388. 

The loss from diseases caused by parasites and infections is 
estimated to be between 10 and 20 per cent. Some of the infec- 
tions, such as white diarrhcea and tuberculosis, are well under- 
stood and can be controlled. It is hoped that more attention will 
be given to these diseases by practitioners and that funds may 
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soon be provided for special investigations concerning several of 
them. In the appendix will be found a valuable report by Dr. 
Pickens on leukemia in fowls. 

The poultry industry is rapidly increasing in its economic sig- 
nificance, and the assistance that is possible for veterinarians to 
render in the prevention and control of the diseases of fowls is 
much greater than generally thought. It is also true that research 
work must be done on the nature of several of them before satis- 
factory methods for combating them can be formulated. To con- 
serve this important part of animal industry, the diseases that 
annually more than decimate the investment must be brought 
under control. 

ReEsEaRcH 


In a former report it was shown that in order to carry out at 
all satisfactorily the requirements of the statute establishing this 
College an experiment station where the work could be done to 
clear up, as far as possible, doubtful points in our knowledge of 
animal diseases and their treatment was necessary. In addition 
to that, fundamental research work is demanded in connection 
with several of the important infectious diseases. In obedience 
to these needs the University provided, free of charge, for the 
use of the college a farm for this purpose. A number of the 
more important experiments have been reported and others are 
in progress. It requires many years to satisfactorily complete 
many of these investigations. The researches which have pro- 
gressed far enough to warrant the publication of the results at 
this time are as follows: 

A study of the means by which hog cholera is disseminated by 
infected pork, and hog cholera and its prevention, by Dr. Birch; 
Leukemia in fowls, and roup and chicken pox, by Dr. Pickens; 
Researches upon abortion of cattle, by Dr. Williams; A study of 
ovaritis in cattle, by Dr. Fitch; Further report of the diagnosis 
of open cases of tuberculosis, by Drs. Udall and Birch; A study 
of five members of the septicemia hemorrhagica group of bac- 
teria, by Mr. Besemer; The fermenting properties of Bact. pul- 
lorum and Bact. sanguinarium, by Dr. Goldberg; and The starch 
digesting properties of the saliva of the horse, by Dr. Hayden. 
These papers and reports are all fundamental in character. 
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The practical value of a knowledge of how hog cholera may 
be spread through infected pork is hard to estimate, for it enables 
at least one, and perhaps the most important, of its means of 
spreading to be eliminated. The greatest aid in checking the 
spread of an infectious disease is a knowledge of how its virus is 
disseminated. When the knowledge of these diseases is complete 
their control will be incidental because veterinarians and live 
stock owners will know what to do. 

The report on abortion in cattle is of special interest. Although 
it leaves much to be attained, the findings are most valuable. The 
problem is a complex one, and its solution undoubtedly will not be 
accomplished until the findings of many researches and experi- 
ments are recorded. The results already obtained, however, will 
be very helpful to practitioners. 

The economic significance of sterility has led to the study of 
_ the cause of ovaritis. This is a difficult problem closely associated 
with abortion. The work was undertaken to ascertain, if possible, 
to what extent sterility due to ovarian trouble is to be attrib- 
uted to the bacillus of abortion and how much to other micro- 
-organisms. The report is not complete, but its importance war- 
rants the publication of the preliminary results. 

The study of the septicaemia hemorrhagica bacteria is of basic 
importance owing to the number of diseases in different species 
of animals caused by that group of bacteria. The question of 
significance is whether or not these bacteria are identical. The 
same question arises in regard to white diarrhea of chickens and 
fowl typhoid. The important question is whether these diseases, 
now recognized as distinct maladies, are due to the same organism 
infecting young chicks on one hand and adult fowls on the other. 
For purposes of control it is essential that these technical points 
be carefully determined. . 

The very great economic importance of roup and chicken pox 
and the considerable losses from leukemia among fowls render 
the reports on these subjects of timely interest. 

The report of the researches on the diagnosis of open cases of 
tuberculosis is of very great importance. The most interesting 
points brought out in this investigation are those pertaining to the 
proper protection of healthy cattle against infected ones that may 
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remain in herds after the supposedly diseased individuals have 
been removed; the importance of proper hygiene; and the limita- 
tions of each of the methods of diagnosis of open cases that have 
been proposed. These are matters of great practical importance 
to the owners of dairy cattle. 

There is a no more important subject than physiology for the 
veterinarians to understand. There are, however, many phases 
in the functions of the organs of different species that are not 
thoroughly understood. This knowledge is necessary to properly 
direct treatment in time of sickness. One of these phases, namely, 
the amyloclastie activities of saliva in the horse, has been taken 
up by Dr. Hayden. This investigation has extended over con- 
siderable time and its results are worthy of careful study. 

As previously stated, equally important work was done in the 
study of methods of teaching and in devising ways and means 
for a better presentation of the subjects to students. In this con- 
nection the most striking work was done by Dr. Hopkins in the 
preparation of a series of charts made from careful dissections to 
illustrate the anatomy of the cow. These will be of much asgsist- 
ance to the student in studying the anatomy of this species. Asa 
large part of the work of the veterinarian is in treating the dis- 
eases of cattle, it is of the highest importance that the anatomy 
of the bovine be emphasized more than heretofore. 


Extension Work 


Although this College does not have an appropriation for exten- 
sion work, there seems to be no more appropriate heading under 
which to group a number of its activities. Its function does not 
cease with the instruction of undergraduate students. The sciences 
involved in veterinary medicine are constantly changing and 
advancing. The discoveries in connection with the control of 
infectious diseases are causing continuous changes in sanitary 
work. New discoveries are pointing to new methods of treat- 
ment, new operations in surgery and.many other things that for 
efficieney the practitioners should know but which from the very 
necessities of the case it is practically impossible for them to 
ascertain promptly. 

2 
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NEEDS OF THE COLLEGE 


The College buildings have not been completed. The south 
wing to the main building has not been provided for. This is 
needed very much to furnish space for the overcrowded hbrary, 
an amphitheatre adequate to hold the larger classes for demon- 
stration lectures and conferences of veterinarians, and fireproof 
vaults for records, storerooms, and administration offices. It is 
difficult to do the required work properly without the necessary 
buildings. 

There is need of a building for the State diagnosis work, the 
preparation of diagnostic agents and vaccines, the laboratories for 
bacteriology, pathology, post-mortem and parasitology, and to fur- 
nish research laboratories for botany, toxicology and chemistry. 
The use of the same laboratories for teaching undergraduates, for 
research and the diagnostic work is most unfortunate. This work 
has outgrown its facilities. The only practical solution is the 
construction of a new building dedicated to these purposes. 

There is a steadily growing demand for provision for special 
research in connection with infectious abortion in cattle, influenza 
or shipping fever in horses, and several important diseases of 
fowls. The losses sustained by these maladies are enormous, and 
there is no hope of permanent rehef until more knowledge is 
acquired concerning their causes and methods for their prevention. 
These are difficult problems and their solution cannot be expected 
promptly. Like cancer and smallpox in man, which have received 
for decades continuous investigation by most competent scientists, 
and still hold the secret of their etiology, these destructive diseases 
of animals may not for many years yield to the inquiries of 
science. However, the time has come when concerted and _per- 
sistent effort should be made to find a means for curtailing the 
heavy losses annually sustained because of these maladies. 

The growth of the work in each department has rendered it 
physically impossible to have it satisfactorily done with the pres- 
ent force. The cost of adequately teaching men to become com- 
petent veterinarians is rapidly advancing. This cannot be changed 
for the present. The multiplying of subjects that must be recog- 
nized somewhere in the curriculum requires additional and experi- 
enced instructors and much material. It also calls for more money 
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for equipment. The problems for research in connection with rou- 
tine practice are numerous and should be solved. The losses from 
disease are constantly presenting new difficulties, and with the 
increase in value of live stock they become in proportion economi- 
eally more serious. The college should be enabled to do all 
that is possible to reduce these losses. To do this it must have 
men and material. 


RECOMMENDATIONS 


It is recommended that the trustees ask the Legislature for 
the following appropriations for the year 1917-18: 


BO PrCo Wage di MLC ANCO onto). for 4 aiaus aie'e's)s «sess $78,000 
For special investigation on infectious abortion and 

PloE Mr mine CALt Gee te nt tay ere ete te, ete he 5,000 
For the south wing to James Law Hall and equipment 


Oh, GAS TES GAS lenght i AR en oe ae OEY oF a 100,000 


FINANCIAL STATEMENT 


The University charges $100 tuition for students not living in 
New York State. This adds a few hundred dollars to the operating 
funds each year from which the University has accumulated 
a small emergency fund for the use of this college. It often hap- 
pens that the state appropriation is adequate to meet certain de- 
mands. In such cases the trustees draw upon the tuition. 

A fee is charged each student to cover material used by him in 
the laboratories and surgical exercises. 

The clinics charge a fee from the owner of the patients to cover 
the expense of boarding the patient, transportation and medicines. 
A nominal charge to cover the cost of material is made for the 
tuberculin and mallein sent to private parties. The college sup- 
plies these substances free of charge to the Commissioner of Agri- 
culture. A charge to cover cost of manufacture is made for the 
anti-hog cholera serum. ‘The money derived from the laboratory 
fees, serum and clinic charges is returned as a revolving fund to the 
respective departments. 

It is important to distinguish between material required by the 
teacher for teaching purposes and that used by the student in doing 
the work for himself. This necessitates the purchase of the same 


34 Report OF THE 


Veterinarians are constantly encountering new conditions rela- 
tive to nutrition, poisoning of animals, infections uncommon in 
their localities, and occasionally morbid conditions that require 
the assistance of experts to diagnose or to treat. It is of much 
value to the live stock interests of the State as well as to the 
practitioners to be able to obtain prompt assistance in dealing 
with those conditions which for want of facilities they cannot 
successfully do for themselves. 

The preparation of reliable biologie diagnostic agents is a valu- 
able aid to veterinarians and live stock owners alike. The diag- 
nosis laboratory has enabled prompt determinations of the nature 
of outbreaks of disease in time to check their further spread. In 
these ways technical knowledge is being employed for the solution 
of the sanitary and economic problems involved in the treatment 
and control of animal diseases. The various activities of the 
faculty in assisting those having trouble in combating disease may 
be grouped as’ follows: 


Conference for Veterinarians.— In January we. held a two- 
day conference for veterinarians at the College. About 20 per 
cent of the legal practitioners of the State were present. The 
advances that had been made in certain of the more important 
subjects in veterinary medicine were presented by the most com- 
petent men obtainable. A symposium on the use of vaccines, 
bacterins, serums, ete., in the treatment and control of animal 
diseases was most helpful. Dr. A. Eichhorn of the Bureau of 
Animal Industry presented a valuable paper on the subject, which 
was followed by manufacturers of biologic therapeutic agents and 
veterinarians who had employed them in their practice. Such 
discussions bring about a better understanding not only of the 
virtue but also of the fraud that may exist in the newly devel- 
oped and highly advertised “new remedies.” The subject of 
infectious abortion in cattle and the protection of calves against 
disease were also discussed. The success of the conferences is 
largely measured by the interest taken in the papers, demonstra- 
tions and clinics by the constantly icreasing number of veter- 
inarlans who attend. 


Short Courses in IHorseshoeing.— Courses in practical horse- 
shoeing of six weeks duration are offered to the horseshoers of the 
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State. This has been done since the establishment of the farriery. 
There has been considerable demand from horseshoers for a place 
where they could receive scientific and practical instruction in 
this subject. Likewise, horse owners have demanded a better far- 
riery service. In order to meet demands and to make it possible 
for these important artisans to receive this instruction the courses 
were established. 


Far.— Like other State educational institutions, this College 
has been requested by the State Fair Commission to make an 
exhibit each fall at the State fair. It is not possible for the Col- 
lege to make exhibits other than this. It has assembled a consid- 
erable collection of material illustrating such phases of certain 
diseases as may be of interest to animal owners. In these exhibits 
it strives to emphasize the nature of the disease, the procedure in 
making a diagnosis and as far as possible methods for its pre- 
vention. Competent and experienced men are present to answer 
questions of those interested in the prevention and control of ani- 
mal diseases. From the many inquiries regarding this exhibit it 
is believed that much assistance is rendered to live stock owners 
by bringing to their attention the requirements necessary for the 
prevention and control of disease. 


Correspondence.— Not least among the agencies for assisting 
veterinarians and live stock owners is the correspondence carried 
on by the College. As time goes on the inquiries are more numer- 
ous. This has developed a quite extensive correspondence with the 
practitioners as well as the live stock owners themselves. This 
consumes time and to that extent it interrupts other work. It is 
believed, however, that it is of much importance. 


Miscellaneous.— One of the means of aiding the State is by 
furnishing technical information to various organizations having 
to do with the control of animal diseases. It happens frequently 
that members of the faculty are requested to assist in conventions 
or to serve on commissions relating to live stock sanitation. Con- 
siderable time is consumed in attending such conferences and 
meetings in connection with the veterinary service of the State. 
This is all time-consuming work and for that reason should be 
mentioned among the ways by which the College renders service 
to the public. 
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kind of material from the appropriation for the teacher and from 
the revolving fund for the student’s work. The balance shown 
in the statement of the revolving fund is due to the fact that the 
statement is made for July 1 instead of October 1. This balance 
belongs to the different departments and was largely used during 
the summer in putting in supplies. During the past years it has 
been possible to adjust the revolving fund so that staple articles 
necessary in the laboratory work can be purchased in advance. It 
is absolutely necessary for teaching purposes to do this. The state- 
ments of the revolving fund and of the maintenance are appended. 


Report oF Circutatineg Funps or New York State VETERI- 
WARY CoLLEGE aT CorNELL University, Ocroser 1, 1915, 
To JuNE 30, 1916 


\ 


BalancesgO cto bers W, a hOUO i nwa tr stess ateucsrcreele at tener leks tus chet Risen a $3,984 65 
Receipts October 1, 1915, to June 30, 1916: 
AD Dinko} se ceattere cares Sid GRE CA HCE EICLE SUE Oi oat eetL OF $1,687 50 
haboratory: fcesimet netocre se teres eens canaries eter ye 3,668 44 
Cliniessand medicine sm. ere cre ed ears 3,552 90 
hu Derculineand sma leinwes-.ertet acl ete iene iets 1,424 60 
Homacholerdeserumatercy ities eseire cere iene eters 3,073 92 
FLOTSESHOCIN ORI. Sete lthard slots tie ockemee cate aS Pees 1,006 44 
IM Scellame@OUS: Zucciss occ aucssteks clos ohms teas eonsieae tha eeckers 329 11 
14,742 91 
$18,727 56 


Disbursements October 1, 1915, to June 30, 1916: 


Waboratoryasuppliess-wsesaa ae ita ei aie $1,848 59 
ERAT ODI. 6 cinn adlo bao SS eME Oto oom an 559 11 
Clintestantd) anedicin CoA y ae jacana Pee holon on 2,752 15 
Tuberculin and mallein materials .............. 626 21 
Serum supples: 27. tacmuseeveranies estisiye cree cis nibs 1,013 51 
Research ewOrk <s.c,c csr cme ence ets cisions iets 402 59 
HXteNSLONEWOrk law. + ..pssetromeceet es eieiots ts an ie os 717 59 
COntingenelest ej fhan-le ta eae ees deoietcehe a 150 64 
$8,070 39 
Balancers unes30. L016 serene. ao oe eRe ner Ieee tos beter eee 10,657 17° 


$18,727 56 
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EXPENDITURE OF THE MarntTEenancre Funp ror tHe New York 
State VETERINARY CoLLece FoR THE YEAR 1915-1916 


(Chapter 725, Laws of 1915) 


Nae MRCLVAGC 4. cbtvenseorth Ie aw dk ranean atten $53,367 18 
Piel steht power andiwateris vs wept niles dar 2,260 95 
Hea Vem ete Cee a mathe et al ee kd 613 88 
PULL Mmae ck oa caret tacn Setcd el trace at eas io esses 1,621 93 
OUD) EINGES, 2 vipa a Pastors maaan Sea Re ie 6,289 69 
IN GIRSES EER. ocala coh ch itt lee ih rtd Ta Gator 
HE ue lIePeS DEUSES a rou, Sees dia nrstata hares Pes 136 75 
MORE ALION ee ys Get ee ea he'd tes eld ie ws 780 63 
SS enetalep) ait Service: wsGhig se. octets es Oe coe use 168 12 
Oe NCIC R er ete: ote octet ccista fallacies acters 875 41 
More eRe CTC tees le Shae Baran sed es sabe lt $66,774 00 

ID AaNCe ADSI TO. OtatOk sea Se Wet seks Awd ets «01» (ols 3,226 00 
$70,000 00 


EXPENDITURES FOR EQUIPMENT oF CLINICAL BUILDINGS FOR THE 
CoLtLeGE YAR 1915-1916 


(Chapter 531, Laws of 1914) 


Balance unexpended October 1, 1915............ $864 97 
Spent October 1, 1915, to June 30, 1916......... 852 94 


Balance lame tO SLAte warns wets 3 sc cee: $12 03 


As per itemized vouchers approved by the State Comptroller. 
Respectfully submitted, 
HH. Hater, 
Clerk. 
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In the appendix will be found details concerning the clinics and 
research work, which should be regarded as an integral part of 
this report. 

It is a fair and just statement that the success of the College 
has been due to the co-operation of the faculty, to the end that the 
College may meet its obligations to the students and to the State. 


V. A. MOORE, 


Dean New York State Veterinary College 
at Cornell Unwersity, Ithaca, N. Y. 


APPENDIX 


ConTaIninc Reports or Crinics anp ResearcH Work 
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REPORT OF THE AMBULATORY CLINIC FROM 
OCTOBER i, 1915, TO JUNE 30, 1916 (NINE 
MONTHS). 


D. H. Upart, F. F. Kornte, J. N. Frost, J. F. Surety 


The report of the ambulatory clinic for 1915-16 covers a period 
of only nine months. The relative number of cases for the same 
period last year is about the same. 

Thirty-four students took work in the ambulatory clinic. They 
are required to write a report on each case, the symptoms and 
treatment of which must be presented in a systematic and detailed 
order. The securing of these notes entails much time and work. 
Some of our students seem mentally incapable of comprehending 
a uniform system for description. The difficulty of obtaining a 
concise, accurate description of a case is almost incredible. This, 
it seems to me, is due in part to indifference to the finer details of 
our problems — to an impression that a superficial or approximate 
knowledge of veterinary science is sufficient for all practical pur- 
poses. With our present organization, however, we are able to 
exact much better notes than formerly, so that they are beginning 
to be of some value as a reference record. 

Reference to the distribution of material emphasizes the increas- 
ing importance of ruminants and swine in veterinary medicine. 
The tabulated report fails to bring out the close relation between 
abortion, metritis, and retained placentee in cattle. In the great 
majority of the cases observed in this report the presence of one is 
equivalent to the presence of the other two. In the treatment of 
infections of the female generative organs we feel that much 
progress has been made during the past four years. While a 
comparison of the reports from year to year does not reveal any 
distinct difference, our notes indicate a more prompt and com- 
plete recovery. Our material is too limited for a definite con- 
clusion, but a complete report will be made when sufficient data 
has accumulated. 

Too much emphasis cannot be placed on the value of the ambu- 
latory clinic as a means of teaching students, as well as instructors. 
Our conception of many of the more common diseases is quite 
largely determined by our personal experience in this clinic. 

Financially the clinic barely pays expenses. 

The following is a list of animals treated, the species affected, 
and the results: 
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TaBuLATED Report or THE AMBULATORY 
1915, ro June 30, 1916 (Nive 


Curinic, OctToser 1, 
Monvrus) 


Lio! Le} es) 
ei tha 
fs 3 z dl 8 
NAME OF THE DISEASE eS ia) > EI iB by 
o si 2. ® > ° c= > 
me a5 g a 8 iy 2 3 3 
5° 3S a] e co) fs] ° a q 
aa] @) mn 7) [oa 4 A A P 
1. Inrecrions anp InTox1ca- 
TIONS 
PATDORULON. mePrrecvs Mrercraye tenn ae 3 22S bras leerd ae 24 1 oan ee 
ACtINOMYy,COSIS jc se... hiner eS ste P| Fs sehen Ml Raye 6 2 cas MY etd ah 
Contagious pleuro pneumonia 1 aS Re Soe 
Hemorrbagic septicemia...... Oe Mi eil8 woteiowrhyysys xe Lees # crgee 
Hog-cholersine «ty chancert ee Roa Besavs ee LEZ JOS Geese 
Infectious keratitis.......... oe 2 al oa Sree Npecorens 2 3 al eerie 
IMBRENZALR ok crocs Pad Ieee nttrths abate 29 BE ie ier ics 
Malignant head catarrh...... eo ei) saan sean yee nail, jl gece 
INecrobacnlosisty ei. 0 one Mae 1 eee iL oA RAPS 
WihitesCOurs:. ce igemescinniers, 2 2 OR Ro AR 
2. DismAsEs OF THE CIRCULA- 
TORY SystEM 
AZOUILIAS Oe irr ate mecarace ies Pe A ee erate re 12 aye nlll -Srwaeele 
Endocarditis, puerperal...... HG ly Moetite., gy. Seeeel, etae 3 diem ae 
Heart weakness,............ Sy Pisce Leiee hone 1 pti Raed 
Pericarditis, traumatic....... Aes 1 eile Sen ves 
Pericarditis, parasitic........ 1 i alll Bees Se 
3. Disrases OF THE RESPIRA- : 
TORY SYSTEM 
BTONGCHITIB ete ee ois cern 3 8 11 Le sp aliPoehees oe 
CAVESL Si yr tse cites ee stenitene:c 3 Sy Bee oe Gye 3 
Hydrothorax, parasitic....... 1 a: Ls DSR Seed 
Hemorrhage, guttural pouch, . 1 Aes 6 TBs be erence 
LIDIA IA yan onan ens aes 3 men iS fy. FENG 8 
INasalicatarrhiter: . sca cctiee 1 1 2 i Poy [eee Ate 
Pleuritis, traumatic abscess... Eat i ss cs Pipes 2a, 
Pneumonia, agpiration....... 1 1 il sek fy een dy 
Pneumonia, calf, catarrhal.... ae 2 2 Sa eh cease 
Pneumonia, croupous........ 2 oer Ee Stes ites se 
Pneumonia, traumatic....... aoe 1 OEP eres ne 
4, Diseases OF THE DIGESTIVE 
Systam 
PASCATIASIS Mn Otte er clotic Seriacemis 2 ees 1 6 6 2 ib 
ASCHES PR he ante ato ernths Ee 1 Ae pny. a 1 
Choke wea eae caine tise: 2 2 a 4 an ap 
Colici tao ake cs ns uke 29 4 vn 32 a 1 
Constipationserecdaden sans mee Bes 2 1 ae oa 
Diarrhea | ese et. hewrs aly cre: 4 5 1 es 10 ye Saori cok 
Enteritis, hemorrhagic....... eee 4 we 2 os Di eee 
Esophagitis, traumatic....... 1 ie 1 fe Ava. We eae 
Gastritis, traumatic.......... 6 ae 4 as ol een 
Gastric tuilcers.te aii: tesiicte 1 ae ae re: TENS aaa 
Gasirigicatarthew sent. 1 re a 1 5 nee ae 
Gastroenteritish erie eens: 3 6 ns 6 ae 3 nance 
Gastro-intestinal catarrh..... 3 1 aoe 4 aes Rear es 
Hemorrhoids. pee eer: aren Zils tome si 2 |e 
Impaction, colon............ 7 sae ss a ao cx pater 
Indicestion. rm -retren cameine 16 35 1 re 49 ees 2 aaa 
Intussusception............. as 1 An 1 ke Reinaeagee 
Perverted appetite BO eos hi bate 30 30 Pa Jel [Pas Ee 
Prolapsus Tectl econ omnes Sess Lee 1 1 Aa Lily hate 
Up ture; COLON meinen ce 1 oe ae we ils aie’ 
Rupture, stomach. 2 Br ae Jae Dulac: 
Salivatloneer yee ee fc erie AE 1 1 BF Say Pe ahead stan hs 
Torsion, small intestine. ..... 3 sae we xt, FS o | peat 
DPymMpanyacutersce 1. . hiee sien 3 2 Sint 1 ARR es 
Peet LONG eer tres, 5 ec eee 4 awe ENaC Hae Aes 
Teeth tsharp..o S220 kn ae 3 1 ARM ALDER NTS aS 
Reeth, broken. os. osons cca ses 1 slay eM ei tear 
eeth; aw orniane... 7. oes ee 3 oe SECS UAL Soe ee 
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TapuLatTeD REeporr or AMBULATORY Cuiinic —(Continued) 


NAME OF THE DISEASE 


Horses 


Cattle 


Sheep 


Swine 


Recovered 


Improved 


Not improved 


Died or killed 


Undetermined 


5, DisHASES OF THE LIVER 
Icterus neonatorium......... 


6. DisEASES OF THE GENITO- 
URINARY System, INcLUD- 
ING THE UDDER 

JING eho Witenes patie cam cnt a 

cee Wdderen ee cen dcn: 


INIGDETUNS stecian ais srcraispecePeters gis 
Nephritis, toxic. 250.4.00 05.2: 
Ompbaitisnate: ceeocyaerie ss 
Paralysis, postpartum........ 
Paraplegia, postpartum, luxa- 

ELOI OL MDA e he Pteraisertie ccc erie 
BarapRIMOsisen costae cre oe « 
Placenta, retained............ 
Prolapsus, uterine........... 
Prolapsus, vaginal....:...... 
Sieelliinda ne hatin ob SeneoOnue 


Wiacinitist, ot ene oe aeons 
Wesicles; Wdderande cm ac.ae.ces 
Wound udders. 0. yas nce: 
WiOUnd «pemIs. o.com « 


7. DismAses OF THE SKIN 


[SCAB nigio a aomowcm Nae O0 


ARIS W OLE erence pote <ee he 
CLAUOBES cadutoseitns cis nm isverebeien« 


8. Diseases OF THE NERVOUS 
SYSTEM 


Meningitis, pyemic.......... 
Rar aple staan eee et 
Parturient paresis.......:.1.. 
PE POMIOUA I. attain tc peltn ie elehe\s 


9. EXTERNAL DISEASES 
PN MASIOM ete More sce ere er: 
ENTS CESS Re Ce cn orelatanrensnett 
Amputation, tails..........,-. 
PATE DIMIS Seca cue pon wie pieced A facies 


IES ae ed able SgneeUoeO oe 


WOLlSy ee cache tire cca ones kes 


EO OULOU a. Petr ee cic cere an sia 
Fracture, hind leg?) ii. 02... 
Fracture, first phalanx....... 
Fracture, metatarsus......... 
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TasuLratep Report or AmBuLatory Crrntc —(Concluded) 
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REPORT OF THE SURGICAL CNS FOR LARGE 
ANIMALS FROM OCTOBER 1, 1915, TOWLE Y L016 


J. N. Frost and J. F. 
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Report or Surarcat Cxurnic — (Concluded) 
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REPORT OF THE CONSULTING CLINIC FROM OCTO- 
BER 1, 1915, TO JULY 1, 1916 


J. N. Frost and J. F. Suieiey 
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The report for the surgical and consulting clinic covers a period 
of nine months from October 1, 1915, to July 1, 1916. 

The number of cases treated in the surgical clinic would average 
the number treated in former years. Several of the cases were 
of an unusual and important class. The number of cattle treated 
has increased while the number of horses has decreased. 

The cases treated in the surgical clinic may all be classified 
as major surgery and the animals were kept in the hospital that 
the student might have an opportunity to learn and apply the after 
treatment, which is an important part in the education of a student. 
It also furnishes an opportunity to see the effect of the treatment 
applied and the results obtained. 

The consulting clinic was transferred to the Department of Sur- 
gery October 1, 1915. This affords a great number of cases of 
minor surgery and better balanced teaching of surgery. 

In reporting for the consulting clinic, attention is called to the 
increase of over 100 per cent in the number of cases treated and 
a greater proportion of cattle than in former years. 


INTUSSUSCEPTION OF THE SMALL INTESTINE oF A Cow 


The patient was a grade Guernsey heifer sent to the surgical 
clinie by the professor of the ambulatory clinic with a diagnosis 
of intussusception and with the following history: 

The animal was found standing with hind feet stretched back- 
ward and treading continuously. Feces had been passed only once 
in past twenty-four hours, and animal had not eaten in forty-eight 
hours. Milk secretion had stopped. Pulse 100, temperature 101.4; 
breathing was rapid and shallow. Mucous membranes were pale, 
extremities were cold and the animal was shivering. FPeristalsis 
was fair on the left side but on the right side was suppressed and 
pressure on the lower part of abdomen on this side brought symp- 
toms of pain. Rectal examination found the posterior intestinal 
tract empty except for bloody mucus. Intussusception of small 
intestines was found on right side of abdominal cavity. 

Owing to the drifted condition of the roads the animal was 
not brought to clinic for forty-eight hours after the diagnosis was 
made. 

March 20, 1916. When brought to clinic animal was very weak 
and the movements were stiff and unsteady. The abdominal 
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muscles were contracted and tense with the animal straining con- 
tinually and passing small quantities of bloody mucus. Pulse 
120, temperature 101.8. Respiration was rapid and shallow. 
Peristalsis and contraction of the rumen were absent. Operation: 
An area in the right flank was shaved, washed with gasoline and 
painted with tincture of iodine. The animal was given one ounce 
of chloral hydrate in two quarts of water per rectum and placed on 
the operating table. Cocaine was injected locally over the line of 
operation. 

An incision was made through the skin, the muscle fibres were 
separated and the peritoneum punctured. An assistant then 
grasped the intestine through the rectum and brought the intus- 
suscepted portion up through the incision. 

The jaws of two pair of dressing forceps were covered with rub- 
ber tubing to lessen the injury to the intestine and one pair was 
clamped on each side and about two inches from the intussus- 
cepted intestine. End to end anastamosis was then performed. 
The mesentery was cut away from the diseased portion of intes- 
tine, the blood vessels gated and the intestine removed. The cut 
ends of the intestine were then sutured with two rows of intestinal 
sutures bringing the serous coats together. The cut mesentery 
was then stitched to this portion of the intestine. During the 
operation the intestine was frequently washed with warm normal 
salt solution and sterile cheese cloth was used for swabs. The skin 
and muscle wounds were closed with a single row of sutures. 

The animal was then removed from the table and given an enema 
of warm salt solution and stimulating drench of capsicum and 
nux vomica. Drench and enema were repeated six hours later. 

March 21, 1916. Eighteen hours after the operation the animal 
had passed feces three times, drunk a pail of warm water and eaten 
a quart of bran. Drench and enema repeated twice daily. Pulse 
90, temperature 101.8. 

Mar ch 22,1916. Fair amount of feces mixed math mucus passed 
during the eae Ate bran and alfalfa and drank water. Drench 
and enema twice daily. Pulse 88, temperature 101.8. 

March 28, 1916. Animal eating, drinking and chewing cud. 
Feces passed without mucus. Drench repeated but enema was dis- 
continued. Pulse 72, temperature 101.6. 
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March 24, 1916. Improvement continues. Pulse 70, tempera- 
ture 101.6. 

March 25, 1916. Improvement continues. Pulse 68, tempera- 
TuresLO1S: 

March 26, 1916. Feces passed with large amount of clear 
mucus. Pulse 65, temperature 101.7. During the day cow 
aborted a two months’ foetus. The uterus was irrigated with one- 
quarter per cent lugol’s solution and the membranes were expelled. 
The skin wound showed slight suppuration and was painted with 
tincture of iodine. 

March 27, 1916. Pulse 70, temperature 102.2. Slight dis- 
charge from vagina. External genitals were washed with one- 
half per cent wescol solution and vagina irrigated with normal 
salt. 

March 28, 1916. Stitches removed from the wound. Slight 
suppuration. Painted wound with tincture of iodine. Pulse 65, 
temperature 101. 

March 29, 1916. Small amount of necrotic tissue removed from 
the skin wound. Painted surface of wound with tincture of iodine. 
Trrigated the uterus with normal salt solution. Milk is now being 
secreted. Pulse 60, temperature 101. 

March 30, 1916. Feces normal, animal on full diet, milk in- 
creased. Pulse 60, temperature 101.6. The external wound was 
treated with iodine daily until healing was complete. 
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REPORT OF THE CLINIC FOR SMALL ANIMALS, 
OCTOBER 1, 1915, TO JULY 1, 1916 


H. J. Mizxs and W. E. Muxtpoon 
Department of Materia Medica and Small Animal Clinic 


The clinic for small animals has been up to its previous stand- 
ards both as to number and variety of cases treated. There has 
been sufficient material for instruction for the time alloted to the 
subject and frequently it has been necessary to devote considerable 
additional time to it. 

Since most of the cases remain in the hospital, the students have 
an opportunity to become familiar with the different diseased con- 
ditions and to observe the effects of treatment upon them. 

A great deal of importance has been given to the subject of 
anesthesia of these animals. All operations with the exception of a 
few very minor ones have been performed under anesthesia. Con- 
siderable time also has been devoted to surgical technic, in so far 
as this differs from that used upon the larger animals. 
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REPORT OF THE DEPARTMENT OF OBSTETRICS AND 
OF RESEARCH IN THE DISEASES OF BREEDING 
CATTLE. 

W. L. Wiiuiams 


The instruction work in veterinary obstetrics is being gradually 
shifted in an effort to adjust the teaching to the needs of the State. 
The diseases of the genital organs of animals have been largely 
taught as a part of obstetrics since the foundation of the college. 
The live stock interests in the State of New York have shifted 
greatly in comparative value. The numbers of horses and cattle 
have remained almost static, while the average value has increased 
greatly. The relative demands for veterinary services for horses 
and for cattle have been reversed. specialty has this been true in 
connection with the diseases of breeding animals. Jew horses are 
now bred in the State; most of those used are imported from the 
western states. 

The demands for milk and other dairy products have increased 
enormously the importance of our dairy industry. Dairying is 
dependent wholly upon the reproductive functions. The increas- 
ing demands for dairy products have brought increased pressure 
upon dairy animals. In order to meet the demands for milk, the 
cows are more intensely bred, fed and housed. ‘These three ele- 
ments tend to reduce vitality and decrease the power of resistance 
to disease, especially chronic maladies like tuberculosis and the 
sterility-abortion group of diseases. These changes have brought 
veterinary obstetrics and the diseases of breeding cattle into ex- 
traordinary prominence and given to the sterility-abortion group 
and to tuberculosis the first place in economic and sanitary 
importance amongst all diseases of domestic animals. The dis- 
eases of the genital organs of cattle have come to be a very 
serious menace to the dairy industry of the State. The very 
existence of some herds is in peril because of disease. Thus in 
our report of research work in herd B it required an addition of 
20 per cent annually by purchase, with all the heifer calves they 
could raise, in order to keep up the size of the herd. Again, in 
herd A, the group of eighteen heifers in first pregnancy in 1912, 
after four years in the dairy, counting the original eighteen, their 
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daughters, and granddaughters, the group has decreased in num- 
bers seriously. These are not isolated examples, but a condition 
commonly observed. 

These conditions render changes in veterinary instruction man- 
datory, and at no other point so insistent as in obstetrics and genital 
diseases of cattle. We recognized these changing conditions early 
in our teaching work, and have gradually and constantly shifted 
the emphasis from horses to cattle. Special efforts have been 
made since the establishment of our ambulatory clinic to secure 
and hold all available dairy practice. While the director of this 
clinic has been changed from time to time, the policy in dealing 
with the diseases of dairy cattle has been constant. 

The clinical teaching in obstetrics is conducted chiefly by the 
ambulatory clinic. The class work is being devoted more and 
more each year to those questions affecting the dairy interests of 
the State. The students are recognizing more clearly each year 
that the dairies of the state offer the highest opportunity for scien- 
tific veterinary service, and the members of each succeeding class 
are showing a more intelligent interest in obstetrics and the diseases 
of the genital organs of cows, which so directly affect dairy 
efficiency. 
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HOG CHOLERA TRANSMISSION THROUGH INFECTED 
PORK 


R. R. Brrow 


Veterinary Experiment Station 

There is no other acute infectious disease of animals which is 
so widespread as hog cholera. It occurs in almost, if not quite, all 
countries in which swine are raised, and in some countries there 
are few large areas entirely free from it. While it is most preva- 
lent near the more important shipping routes and in localities 
where large numbers of hogs are raised, it nevertheless appears 
frequently on remote farms and in localities far removed from 
busy traffic routes and centers. Its appearance in these seem- 
ingly well isolated places has been puzzling, for it is well known 
that it is caused by a specific virus, and that whenever it appears in 
a herd, the virus has in some manner been transferred to the herd 
from other infected animals. 

Hog cholera virus, while it is not known to multiply outside the 
bodies of swine, is very tenacious and resists most natural destruc- 
tive influences for long periods of time. A very small quantity* 
of it will infect an animal, and it is therefore commonly supposed 
that such casual carriers as crows, buzzards, and also various 
domestic animals not themselves susceptible to hog cholera, are 
in a large measure responsible for the many seemingly mysterious 
appearances of the disease. While the facts at hand do not admit 
doubt concerning the possibility of hog cholera virus transmission 
by these carriers there are good reasons to doubt whether they 
possess the degree of importance usually attributed to them. Cir- 
cumstances seem to point to some important means of transmission | 
less precarious than is furnished by such carriers. 

Hogs that are fed garbage very frequently contract cholera and 
garbage often contains pork trimmings. Since garbage feeding 
is habitual both with farmers who feed only their own kitchen 
refuse and with men who make a business of removing and feed- 
ing city garbage, it seems reasonable to suppose that this practice 


* King places the minimum fatal dose of hog cholera virus for a 50 lb. pig 
somewhere between 1/215 and 1/300 ¢.c. In his experiments the doses were 
administered intramuscularly. 
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may be responsible for many new herd infections. Further 
evidence supporting this belief is found in the facts that market- 
ing the seemingly well animals in newly infected herds is a com- 
mon practice, and that hog cholera virus appears in the blood 
stream of infected animals quite early in the course of the disease. 

In the past, very little importance seems to have been attached to 
the transmission of the hog cholera through infected bits of pork. 
Dr. James Law mentions pork trimmings as a possible source of 
infection, but he lays special stress on dangers incident to feeding 
slaughter house refuse. Hutyra and Marek make no mention of 
market pork as a possible means of hog cholera transmission, and 
neither do Friedberger and Fréhner. Dr. M. Dorset in summar- 
izing the various channels of inter-herd spread of the disease makes 
no mention of infected pork trimmings. So far as we know the 
first outbreak traced with any degree of.accuracy to infected mar- 
ket pork was one in Canada which McGilvray reported in 1912. 
Even that outbreak seems to have been regarded as an exception 
for very little has been done looking toward the prevention of this 
means of hog cholera transmission. 

Anti-hog cholera serum has removed one of the greatest ob- 
stacles in the way of hog cholera control. Not only does it protect 
herds in which the disease is just starting and prevent its appear- 
ance in other threatened herds, but it prevents, or should prevent, 
these herds from being shipped to market at times when they are 
in condition to infect other swine. It thus removes an almost 
unbearable hardship to swine breeders that otherwise would ac- 
company the enforcement of strict sanitary measures to prevent 
shipping cholera infected hogs. It has given good reason to hope 
for the more complete control or eradication of hog cholera, and 
in so doing it has centered the efforts of a large number of veterin- 
arians on a more thorough study of the disease itself, and on 
sanitary measures for its control. Since it cannot be effectively 
controlled as long as any one common means of transmission re- 
mains unknown or unheeded, it has seemed desirable to procure 
exact experimental data on the effects of feeding susceptible pigs 
bits of pork such as might be found in garbage. 

The experiments have been conducted with three kinds of pork; 
kind were taken from carcasses that would have passed inspection, 
fresh, refrigerated, and cured. Some of the specimens of each 
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and others were taken from carcasses that would have been con- 
demned. In all the experiments, before the specimens were re- 
moved for feeding, the hams were scalded and scraped as is done 
in butchering. Except as otherwise stated the material fed con- 
sisted of all or a part of the head of a femur together with adjacent 
parts. With one exception, experiment No. 1 in table No. 2, the 
hams all came from small shoats weighing less than one hundred 
pounds each, a.fact which might have considerable influence on 
results obtained from feeding cured pork. Large hams would 
naturally be expected to harbor virus in their depths with some- 
what greater regularity than small ones when both are subjected 
to killing influences that work from without. 

The susceptible pigs to which the pork trimmings were fed were 
isolated with great care. In the earlier experiments small fly-tight 
pens were constructed of screen and matched lumber for this pur- 
pose. ‘These were located on a hill several hundred feet from hog 
yards of any kind. When infection occurred in a pen it was im- 
mediately burned, and a new one was constructed on fresh soil 
for further experiments. ‘The pigs fed in later experiments were 
placed in small individual fire brick pens so constructed that the 
attendant could not touch the pigs within. ood and water were 
introduced through a joint of tile. After each experiment the 
pen used was cleaned out and a wood fire was kindled inside and 
allowed to burn for several hours. Thus, in all cases, heat, rather 
than disinfectants, was used to destroy the virus. Most of the pigs 
were isolated a week or more before being fed and in no ease did 
disease appear previous to feeding. In all cases the experimental 
pigs were selected from a herd of susceptible animals, and, except 
as noted, disease did not appear in the herd subsequent to the time 
the animals were removed. These two facts practically exclude 
the possibility that any of the experimental animals were infected 
prior to the time at which they were isolated. 

In judging the part played by meat inspection in removing 
cholera infected carcasses from the market, the federal meat in- 
spection regulations have been selected as a standard, because most 
of the meat inspected in the country is inspected by federal em- 
ployees or by others who follow the federal regulations quite 
closely. Following are the paragraphs that govern ante-mortem 
and post-mortem inspection in their relation to hog cholera: 
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Regulation 9, section 2, paragraph 2. ‘All hogs plainly show- 
ing on ante-mortem inspection that they are affected with either 
hog cholera or swine plague shall be marked ‘U. S. condemned’ 
and disposed of in accordance with section 8 of this regulation. 

Regulation 9, section 2, paragraph 3. “ If a hog has a tempera- 
ture of 106° F. or higher and is of a lot in which there are symp- 
toms of either hog cholera or swine plague, in case of doubt as to 
the cause of the high temperature, after being marked for identifi- 
cation, it may be held for a reasonable time under the supervision 
of an inspector, for further observation and taking of temperature. 
Any hog so held shall be reinspected on the day it is slaughtered. 
If upon such reinspection, or, when not held for further observa- 
tion and taking of temperature, then on the original inspection, the 
hog has a temperature of 106° F’. or higher, it shall be condemned 
and disposed of in accordance with section 8 of this regulation. 

Regulation 9, section 2, paragraph 6. “All animals which, on 
ante-mortem inspection, do not plainly show, but are suspected 
of being affected with, any disease or condition that, under these 
regulations, may cause condemnation, in whole or in part, on post- 
mortem inspection, shall be so marked as to retain their identity 
as suspects until final post-mortem inspection, when the carcasses 
shall be marked and disposed of as provided elsewhere in these 
regulations, or until disposed of in accordance with section 7 of 
this regulation. 

Regulation 9, section 4, paragraph 1. ‘All hogs, even though 
not themselves marked as suspects, which are of lots one or more 
of which have been condemned or marked as suspects under sec- 
tion 2 of this regulation for either hog cholera or swine plague, 
shall, so far as possible be slaughtered separately and apart from 
all other animals passed on ante-mortem inspection.” 


Post-Mortem Inspection. 


Regulation 11, section 4, paragraph 1. “ The carcasses of all 
hogs marked as suspects on ante-mortem inspection shall be given 
careful post-mortem inspection, and if it appears that they are 
affected with either acute hog cholera or swine plague they shall 
be condemned. 

Regulation 11, section 4, paragraph 2. “ Carcasses of hogs 
which show acute and characteristic lesions of either hog cholera or 
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swine plague in any organ or tissue, other than the kidneys or 
lymph glands, shall be condemned. Inasmuch as lesions resembling 
lesions of hog cholera or swine plague occur in the kidneys and 
lymph glands of hogs not affected with hog cholera or swine plague, 
carcasses of hogs in the kidneys or lymph glands of which appear 
any lesions resembling lesions of hog cholera or swine plague shall 
be carefully further inspected for corroborative lesions. On such 
further inspection — 

(a) “If the carcass shows such lesions in the kidneys, or in 
the lymph glands or both, accompanied by characteristic lesions 
in some other organ or tissue, then all lesions shall be regarded as 
those of hog cholera or swine plague, and the carcass shall be con- 
demned. 


(b) “If the carcass shows in any organ or tissue, other than 
the kidneys or lymph glands, lesions of either hog cholera or swine 
plague which are slight and limited in extent, it shall be passed for 
sterilization in accordance with regulation 15. 


(c) “If the carcass shows no indication of either hog cholera 
or swine plague in any organ or tissue other than the kidneys or 
lymph glands, it shall be passed for food, unless some other pro- 
Vision of these regulations requires a different disposal.” 


Most of the virus used in the experiments was the same as was 
used in our routine work of serum production. It was of an exceed- 
ingly virulent strain obtained originally from Dr. W. B. Niles of 
Ames, Iowa. Pigs inoculated with 2 ¢. ¢. of this virus were usually 
ready to kill for virulent blood in seven days. In the remainder of 
the experiments the virus used was obtained from Dr. A. D. Fitz- 
gerald, Columbus, Ohio. This also was of a highly virulent strain. 

The method of securing carcasses that would pass inspection 
was to inject small shoats with 2 ¢. ¢. each of virulent blood and 
record temperatures every twenty-four hours subsequent to injec- 
tions. When a decided elevation was recorded the pig was killed 
and autopsied. Then the ham was removed and scalded and a 
specimen secured for feeding. In each case the virus was injected 
into the right ham and the specimen fed was secured from the left 
ham. Complete data concerning these animals appear in table 
No. 1. Relative to the interpretation of results it should be stated 
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that, except as noted, all the lesions produced were of the acute 
form of hog cholera, and all the animals that sickened displayed 
symptoms similar to those produced by that disease. The term 
“typical lesions of cholera ” as used in all the tables indicates that 
animals in reference revealed on autopsy petechie in the kidneys, 
and in addition characteristic hemorrhages (petechize and ecchy- 
moses) in one or more other organs. 

The animals that became infected were killed when severe symp- 
toms developed in order that their blood might be used to hyper- 
immunize hogs in the routine of serum preparation. 
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remarks on table No. 2, section a. Experiment No. 1 was con- 
ducted in very hot weather. The material fed consisted of rind and 
subjacent fat. Portions were fed during a period of six days, and, 
especially in the later feedings, a decidedly rancid odor was 
present. It is possible that decomposition had something to do 
with the failure of such large quantities to produce infection. The 
principal point to be noted is that most of the specimens fed pro- 
duced hog cholera infection. 

Remarks on table No. 2, section b. The experiments recorded in 
this table were conducted to determine with what regularity fresh 
specimens from hogs killed while in the early stages of hog cholera, 
and the carcasses of which would pass inspection, would produce 
hog cholera when fed to susceptible pigs. Of the eight speci- 
mens fed, all produced the disease. 
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Remarks on table No. 8, section a. In this table, the meat re- 
ferred to as frozen was hung in a rather open garret in an un- 
heated building from the time the animals were killed until samples 
of their flesh were fed. The weather was such that the hams were 
frozen most of the time but in some cases there were perhaps a few 
days during which they thawed to some extent. The meat referred 
to as chilled was placed in an ordinary refrigerator during the time 
mentioned. 

It is very probable that experiment No. 17 would have proved 
negative had it been possible to obtain a subsequent check on the 
susceptibility of the pig fed. Litter mates of this animal were sus- 
ceptible. Under the circumstances the experiment was classed 
among those showing undetermined results. 

Experiments Nos. 20 and 22 show interesting results. In Ex- 
periment No. 20 no visible symptoms appeared and no tempera- 
tures were taken. The pig subsequently proved to be immune in 
spite of the fact that it was a litter mate of seven others all of . 
which were highly susceptible. Thus there is very little doubt that 
the animal was immunized by the material fed to it. Whether the 
immunizing effect was due to attenuation of the virus or to the 
small quantity of virus in the specimen is, of course, unknown. 
In experiment No. 22 the pig fed showed moderate symptoms but 
recovered. At one time a temperature of 106° F. was recorded. 
There is little doubt that it also was immunized in the same 
manner. Further, it is highly probable that had it been one of a 
herd of susceptible pigs others would have been infected by asso- 
ciating with it. 

In experiment No. 21 the pig fed developed severe symptoms 
and was killed in order that its blood might be used for virus. 
A careful autopsy revealed no lesions whatever, so 2 ¢. ¢. of its 


blood were injected into a second pig. This pig developed symp- 
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toms of hog cholera and showed on autopsy extensive hog cholera 
lesions so the experiment was classed among those producing posi- 
tive results. The original pig fed was simply one of those cases, 
by no means uncommon, in which the disease actually exists but in 
which its presence cannot be verified by autopsy. 
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Remarks on table 4. The cured hams from which the speci- 
mens were taken were prepared by a process known as sugar 
curing. They remained in the brine approximately five weeks, 
and after being removed were smoked from seven to ten days in 
green hickory smoke. The brine was prepared according to the 
following formula: 


Comntion:.6alb..24 2 4ateas austhese vernon 3 pounds 
BLOWN. SUCHE. oh o..ee eels ete Bie eee ieee 2) pounds 
Daltpetie. Zales snare sete cus &4 Bid ante ae 2 ounces 
Bakang: sodam, st. |. Sere sett «orto! ter, oy hte toemes 14 ounce 
WALOTD wake b ehloe hemen Ce eterno rage urea 4 gallons 


Dissolve all the ingredients in the water. Boil slowly for an 
hour and skim. Allow to cool before using. 

This has been selected as a representative formula for sugar 
curing. There are, of course, many formule in use for this pur- 
pose, but it is not likely that there is much difference in them as 
far as their effects on hog cholera virus is concerned. The only 
substances the use of which the regulations permit im preserving 
meats are salt, sugar, various vinegars, pure spices, saltpetre and 
‘sodium nitrate. Benzoate of soda may also be used, but its pres- 
ence must be declared on the label, and it cannot in accordance 
with the pure food law exist in finished food products in excess of 
3/10 per cent. 

In sugar curing, vinegars are not used and benzoate of soda is 
used little if at all. Thus the only substances that might be used 
which do not appear in the above formula are sodium nitrate and 
pure spices. The former ingredient may be used to some extent 
in sugar curing processes, and of the spices black pepper is quite 
frequently used. It is not hkely, though, that sodium nitrate 
exerts more detrimental effects on virus than the corresponding 
potassium salt, and in the quantities in which they are used in 
sugar curing it is doubtful if any of the spices operate to kill hog 
cholera virus. 

The outstanding fact brought out in table No. 4 is that the 
virus of hog cholera in pork is frequently but not always killed 
during the process of sugar curing. Just what makes the differ- 
ence between those cases in which it is killed and those in which 
it is not killed? The three controllable factors involved in the 
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destruction of viruses by chemicals are the kind of chemical used, 
its dilution, and the time during which it acts. Can any of these 
influences be so modified that they will destroy the virus in all 
cases? ‘This is a question that still remains to be answered. 

As circumstances now appear there seem to be no chemicals that 
could well be substituted for salt and sugar as preservatives. The 
strength of the brine might be increased, but there is a limit to 
an increase that would still leave the meat palatable. Increasing the 
time during which pork is in cure or increasing the time during 
which it is in the storehouse after being cured may offer possi- 
bilities. The fact that the virus was killed in so many of the 
specimens might seem to indicate that the time hmit during 
which it can survive the sugar curing process was being 
approached. As a matter of fact, however, there seems to be no 
definite relation between the time which the hams were in the 
storeroom and the certainty with which specimens from them 
would prove infectious. All the hams were in cure approximately 
six weeks. The time during which different ones were in the 
storeroom varied from two to eighty-four days. Specimens from 
the hams representing these two extremes did not prove infectious. 
On the other hand, specimens from two hams in the storeroom 
fifty-seven and eighty days, respectively, were found to contain 
living hog cholera virus. It thus appears that if time is to be 
employed as a factor in destroying hog cholera virus in sugar 
cured pork, storeroom cost and interest on money invested must 
be considerations. 

Tt will be observed that although rind was fed in large quanti- 
ties in individual cases, no infection was caused by it. It was fed 
in only three experiments, though, and so few negative results 
cannot have much significance. In one instance, ham No. 307, 
feeding the rind did not produce infection, and flesh and bone 
and also bone marrow washings from the same ham produced hog 
cholera. In this one instance the virus was evidently killed in the 
rind when it survived in the deeper parts. Since rind is very 
likely to find its way into garbage, it is a matter of interest and 
importance to determine how frequently it carries hog cholera 
virus, and it is to be regretted that during the time these experi- 
ments were in progress scarcity of susceptible pigs prevented deter- 
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minations of this kind. They are not, though, essential. The 
real problem is not to determine whether there are parts of a ham 
that do not contain hog cholera virus; it is rather to determine 
whether there are parts that do contain it. Bone and bits of 
clinging flesh are frequently placed in garbage and danger is 
always present in case they contain virus. It is simply present in 
a greater degree in case it is found that rind also produces 
infection. 

Besides hams, the parts most frequently sugar cured are shoul- 
ders and bacon. ‘There are no good reasons to doubt that shoul- 
ders carry hog cholera virus in about the same proportion of cases 
as hams carry it. It seems quite probable that cured bacon, 
because of its thinness and because of the relative lack of vascu- 
larity of its parts, is less likely to contain virus than are hams 
and shoulders. This is a point that must be determined with 
certainty before carcasses showing slight lesions only can be dis- 
posed of in the most economical manner. 

Viewing the entire situation from the standpoint of biology, a 
very interesting group of correlated facts is encountered. If the 
‘filterable virus were possessed of human intelligence it could 
scarcely devise a more insidious and ingenious method of self- 
preservation. It is known to multiply only in the bodies of swine, 
and conditions favorable for its growth are, therefore, much 
restricted. Nevertheless, the difficulties met are overcome in a 
remarkable manner. ‘The virus exists in the blood stream of the 
animals it infects and is thus distributed to all parts of the body; 
it cannot at any time be detected with the microscope; it is pres- 
mt in careasses before gross examinations will detect it; it does 
not infect human beings, and thus escapes radical measures that 
would otherwise be taken for its destruction; its presence in herds 
often drives them to market; it secretes itself in pork where putre- 
faction, its most deadly natural enemy, is prevented or delayed 
by curing and low temperatures; then, as a final link in a remark- 
able chain, the virus, in placing itself where possibilities for its 
distribution are practically limitless, is at the same time placing 
itself in material which as a common practice is fed to hogs. 
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In general the results shown in table No. 2, section b, should 
constantly be thought of in connection with those obtained in 
table No. 8, section a, and table No. 4, section a. The experi- 
ments recorded in table No. 2, section b, were conducted to deter- 
mine whether hog cholera virus in sufficient quantities to infect 
swine is contained in hams taken from hogs killed while in the 
early stages of the disease. The experiments recorded in table 
No. 3, section a, and table No. 4, section a, were conducted to 
determine the effects of refrigeration and sugar curing on the 
life of hog cholera virus contained in hams. It seemed desirable 
in conducting the latter experiments to use hams from pigs’ known 
to be infected; otherwise it would not have been known whether 
negative results were due to absence of virus in the hams before 
they were treated, or to the fact that the virus was killed during 
the processes of refrigeration and sugar curing. 

The experiments established two important facts: first, hog 
cholera virus in sufficient quantities to infect swine is quite con- 
stantly contained in fresh hams taken from hogs killed before 
symptoms (other than rise in temperature) appear and before 
_ lesions form; second, when specimens were taken from pigs show- 
ing lesions, 43 per cent of the cured ones and 88 per cent of the 
refrigerated ones proved infectious. 

Providing all originally contain virus in quantities sufficient to 
kill, there can, so far as we can see, be no conceivable difference 
between hams taken from pigs showing lesions and those taken 
from pigs that do not show lesions, as far as the effects of curing 
and refrigeration on the virus contained in them is concerned. 
However, in order to remove doubt concerning this point, experi- 
ments were conducted with two cured hams (table No. 4, sec- 
tion b) and two refrigerated hams (table No. 3, section b) taken 
from pigs showing no symptoms other than elevation of tem- 
perature and no lesions. One of the cured specimens and both 
of the refrigerated ones produced infection. It therefore seems 
likely that had the hams referred to in table No. 2, section b, been 
subjected to curing or refrigerating processes, the results would 
have been similar to those obtained from feeding specimens from 
virus pigs showing lesions, 
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When the results. of the experiments just described are exam- 
ined in their relation to practices observed in marketing, slaugh- 
tering and inspecting swine there are several phases of the situa- 
tion that deserve cunsideration. 

Relative to marketing, we are at once brought face to face with 
the fact that 40 per cent of the pork consumed and 15 per cent of 
that which is marketed in the country is not inspected. This is 
killed on farms, by local butchers, and by packing establishments 
that do not supply an interstate trade. It is a well-known fact 
that many herds are marketed as soon as hog cholera infection is 
discovered in them, and in places where there is no inspection, 
practically all hogs that appear well on foot are killed and sold 
for food. It is needless to add that large numbers of virus-carry- 
ing carcasses must be included among those that reach our mar- 
kets from these sources. Circumstances thus point to a need for 
extension of both local and federal inspection. 

Turning now to the pork inspected under federal regulations let 
us examine the regulations themselves with a view to determining 
how they operate to eliminate from the market carcasses that con- 
tain hog cholera virus. First, though, it should be stated that the 
federal regulations compare favorably with those in force in other 
countries. The efficiency and thoroughness with which they fulfil 
their lawful purpose — the protection of human health and human 
life — is not questioned, but if they do not at the same time operate 
to protect the swine industry of the country, this fact and the 
reasons for it should be known, the situation should be looked 
squarely in the face, and a remedy for it should be sought. 

Under existing conditions a consignment of cholera infected hogs 
reaches market and is first subjected to ante-mortem inspection. 
With respect to hog cholera, it may contain five classes of hogs: 
First, dead hogs; these are condemned and tanked. Second, hogs 
that show undoubted symptoms of cholera; these also are con- 
demned and tanked. Third, hogs that show suspicious symptoms 
and temperature below 106° F.; these are slaughtered; carcasses 
that show lesions of hog cholera are condemned or passed for ster- 
ilization, according to the extent of the lesions; those that show no 
lesions are passed for food. Fourth, apparently normal hogs (and 
those showing suspicious symptoms) that have temperatures above 
106°; these are condemned or isolated for further temperature 
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records; in case further temperatures are taken the animals are 
condemned if their temperatures are still above 106°; otherwise 
they fall into class three or class five. Fifth, apparently normal 
hogs that show temperatures below 106° I’. ; these pass ante-mortem 
inspection and post-mortem as well if they do not show lesions of 
hog cholera in organs other than the kidneys or lymph glands. 

Briefly stated, the requirements in order that a given hog may 
pass inspection are that it shall not show undoubted symptoms of 
hog cholera, it shall not show suspicious symptoms plus any hog 
cholera lesions, it shall not show a temperature above 106° F., and 
regardless of ante-mortem findings the carcass shall not, on post- 
mortem, show hog cholera lesions in organs other than the kidneys 
or lymph glands. What are the chances for virus carrying carcasses 
to pass inspection? A consideration of symptoms, temperatures, 
and lesions in their relation to the time at which the flesh becomes 
infectious, will throw some light on this point. 

Relative to symptoms, it need only be stated that a hog will 
usually show elevation of temperature from one to three days 
before any marked symptoms of hog cholera appear. The excite- 
ment to which hogs are subjected in shipping probably lengthens 
this time to some extent, because under such circumstances, a slight 
dullness and sometimes even graver symptoms cannot, even by the 
closest scrutiny, be detected. 

The temperature record, especially when the dividing point is 
placed as high as 106° F., offers a very uncertain standard upon 
which to separate infected animals from sound ones but it con- 
stitutes a most valuable adjunct to other factors employed for the 
purpose. In the first place there is a wide variation in the normal 
temperatures of swine — from 101° F. to 104° F. In the second 
place weather conditions, excitement due to shipping, and other 
factors that cannot be controlled alter otherwise normal tempera- 
tures very materially. It is very probable that most of these in- 
fluences when they affect temperatures noticeably, operate to elevate 
rather than to lower them, and this probably is the reason why the 
dividing point — 106° F.— has been placed so high. It is cer- 
tain that some hogs may carry temperatures near 106° as a result 
of excitement and exertion, and it is equally as certain that many 
others carry temperatures below 106° when they are suffering 
with hog cholera. . 
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Another important thing to recognize is the usual hog cholera 
curve. It rises quite rapidly, as a rule, remains high for a few 
days, and then takes a decided drop, which, if death does not 
ensue, is followed by a second elevation. The following, repro- 
- duced from Hutyra and Marek, is intended to show a typical hog 
cholera curve. It appears originally in the centigrade scale, but 
it has for the sake of convenience been changed to Fahrenheit. 
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The temperature curves we record in young pigs usually rise 
above 106° for a short time, and as a rule they do not fall quite as 
low between the first and second elevations as did the above curve 
(January 21). In other ways the curves we record correspond 
quite closely to the one shown. In this particular case the animal 
in question would not except during the very last stages of its sick- 
ness have been condemned on account of its temperature; symp- 
toms were not recorded until three days after the first decided 
elevation of temperature occurred; unless the animal was an ex- 
ception, lesions sufficient to condemn it had not formed during 
the first day or two on which high temperatures were recorded. 
Thus there was probably a day or two during which its blood was 
infectious, when it would have passed inspection. 

In order to show more fully something of the number of hogs 
that will not be rejected on account of high temperatures the fol- 
lowing curve, prepared by Craig and Whiting, is reproduced. The 
animals were infected with intra-muscular injections of small 
quantities of hog cholera virus. There were 250 of them and the 
curve shows their average daily temperature during the course of 
the disease. A second curve, prepared by the same authors, shows 
the average daily temperature of twenty hogs exposed to cholera 
by means of natural infection. 
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Curve showing average daily temperatures of 250 hogs exposed to hog 
cholera by intramuscular injections of small quantities of virulent hog cholera 
blood. (Craig and Whiting.) 
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The above curve shows the average daily temperature of twenty hogs 
exposed to hog cholera in infected pens. All died of the disease. (Craig and 
Whiting. ) 
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It will be understood that on any given day many of the tem- 
peratures were above and many were below the point indicated. 
It should also be remembered that there was a period during the 
time when the curve was ascending when alarge number of normal 
temperatures were averaged with a few that were above normal. 
In this respect the curves are slightly misleading, but taken as a 
whole they indicate that during the course of the disease most of 
the animals showed temperatures below 106° most of the time. 

When the lesions are considered as a factor in determining which 
carcasses shall be condemned it is to be remembered, first of all, 
that in some cases, even when hogs are allowed to die of cholera, 
lesions do not form at all. Carcasses representing this class to- 
gether with those that do not show lesions in organs other than 
the kidneys and lymph glands are allowed to pass. Hogs do not, 
as a rule, show marked lesions during the first day or two that 
elevated temperatures are recorded, and often the time between 
the first rise in temperature and the time when lesions sufficient to 
condemn are formed, is of much greater duration. Exemption 
of the kidneys and lymph glands from consideration unless there 
are lesions in other organs sufficiently well marked to cause car- 
‘easses to be sent to the retaining room, undoubtedly results in pass- 
ing many virus carrying carcasses. 

When table No. 2 is examined in its relation to the symptoms, 
temperature, and lesions necessary to condemn an animal or carcass 
for hog cholera, we cannot well escape the conclusion that there 
as a time in the life of nearly every hog infected with acute hog 
cholera when it will pass inspection and when bits of pork from 
its carcass will prove infectious if fed to other swine. This time 
varies from a few hours to several days and is measured, roughly, 
by the time required for the temperature to rise from normal to 
106°, or by the time required for symptoms to develop or extensive 
lesions to form after the temperature curve starts upward. It is 
possible that the meat of some hogs is infectious even before the rise 
in temperature takes place, for it is to be remembered that hog 
cholera virus causes the elevation and it must, therefore, be present 
before the elevation occurs. Whether, or for how long, it is present 
in quantities sufficient to infect, and before the elevation of tem- 
perature occurs, are questions on which we have insufficient data. 
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Considering again the infected herd as it is unloaded from the 
car and comparing it with similar herds in the field in which ob- 
servations have been made and temperatures have been taken, we 
cannot help knowing that there are often present in such herds con- 
siderable numbers of apparently healthy hogs that show high tem- 
peratures due to hog cholera. Some of these are weeded out on 
account of temperatures above 106°, and a few on account of 
lesions, but many cannot do otherwise than pass. How many, 
we do not know, but for purposes of comparison it may be stated 
that during the decade ending in 1911 a yearly average of 18,000 
hogs were condemned because of cholera. 

Each infected carcass passed possesses almost infinite possi- 
bilities in regard to its final distribution. Parts may be worked 
up into sausage or cooked products, and hams, shoulders and bacon 
may be cured or shipped in fresh or refrigerated form to supply 
retail butchers. These facts, coupled with what our experiments 
have shown relative to the probabilities for the presence of hog 
cholera virus in market pork, readily lead to the belief that what- 
ever may be the means of spreading hog cholera from herd to herd 
in different localities, its spread from locality to locality could, if 
all facts were known, be traced in many cases to shipping and 
slaughtering hogs in the early stages of cholera and the subsequent 
sale of pork from the carcasses of these animals. 

The results of the experiments described suggest the need of 
preventive measures for the purpose of diminishing the number of 
infections due to feeding pork trimmings. These measures nat- 
urally fall into three general classes: First, measures to prevent 
marketing cholera infected hogs; second, measures to turn more 
carcasses from infected herds into products in which the virus will 
be killed; third, measures to acquaint swine breeders with the 
danger involved in feeding garbage containing pork trimmings, 
and with the ways to avoid this danger. 

Preventing the shipment of cholera infected herds should he 
the first object sought because it attacks the trouble at its source. 
There will be widespread infection as long as this is a common 
practice and it will be a common practice as long as it is possible 
to sell infected hogs for the price that sound ones bring. Since the 
discovery of anti-hog cholera serum the breeder has in it an agent 
which at any given time will usually protect all of his hogs which 
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are not, at that time, already dangerous carriers of the hog cholera 
virus. This statement is based on the facts that pork from hogs 
killed as soon as an elevation of temperature is recorded proves to 
be quite generally infectious, and that serum will usually pro- 
tect hogs treated before an elevation of temperature takes place. 
Thus it is true that the enactment and enforcement of measures 
to prevent shipping cholera infected herds need not cause undue 
hardships in any place where hog cholera serum is available. 

The economic difficulties involved in condemning or passing for 
sterilization infected carcasses which, in reality, are entirely fit for 
human food, are of a nature which render them very difficult to 
overcome. ‘The scientific difficulties met in seeking to remove all 
carcasses that contain virus are no less trying. It has been shown 
that the carcasses of hogs that show no symptoms other than slight 
elevation of temperature, and no lesions whatever, may contain 
hog cholera virus sufficient to infect other hogs. Because the nor- 
mal temperatures of swine vary so widely no mark can be set that 
will separate out infected animals with any degree of accuracy. A 
temperature of 104°, for instance, may be normal or three degrees 
above normal. ‘There is no method known of detecting all virus 
carrying careasses, but, as a general principle, we believe that rigid 
ante-mortem herd inspection, with a more severe interpretation of 
temperatures and lesions in hogs that are members of infected 
herds, together with a tagging system rendering it possible to place 
losses due to condemnation with the man who ships the hogs, are 
worthy of consideration. Obviously measures of this kind would 
serve the double purpose of removing more inf«‘ed carcasses from 
sale in the form of raw products, and of preverting the shipment of 
many infected herds that otherwise reach our markets. 

Under existing conditions the most promiy’g outlook for deal- 
ing with this phase of hog cholera control consists in aequainting 
swine breeders with the dangers incident to feeding their own 
kitchen refuse, in case there are trimmings from market pork con- 
tained in it. The ordinary farmer has recourse to four very 
effective methods of protecting his herd from dangers incident to 
garbage feeding; he may keep pork trimmings out of the garbage, 
he may discontinue the practice of feeding garbage, he may cook all 
garbage before it is fed, or he may immunize his hogs. Men who 
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collect and feed kitchen refuse from cities have recourse only to 
the two last named methods of protection. 

It is sometimes suggested that statutory restrictions should be 
placed on feeding collected garbage to hogs. The objections to 
this practice are that it is in a degree repulsive, and that the heavy 
losses caused by it more than offset the gains it produces. The first 
objection is well sustained in many individual cases and in others 
it is not. The French have a saying, “ Not what, but how,” and 
this applies well to the point in question. If the material is fed 
fairly fresh and if the hogs to which it is fed are provided with 
clean quarters there are no very well sustained objections to the 
practice, for the material fed is in the last analysis only the refuse 
from what we ourselves eat. Many thousand hogs are fattened on 
garbage each year and statutory restrictions placed on the practice 
as a whole would not, especially since the discovery of anti-hog 
cholera serum, be justified. 

Cooking kitchen refuse to destroy hog cholera virus contained 
in it is very effective in individual cases, and it possesses the 
additional advantage of rendering much of the material in it, for 
instance, potato parings, more palatable and more nutritious. It 
could not, though, be well enforced as a sanitary measure, it is 
quite expensive in some localities, and, in order to be effective it 
requires more time and care than most men will give to it. 

Serum-virus immunization seems to be the most logical means 
of preventing hog cholera in large herds that are fed collected 
garbage. It is effective, reasonably cheap, and has the decided 
advantage of protecting from infection by channels other than the 
one incident to feeding kitchen refuse. 


SuMMARY AND CONCLUSIONS 


1. Meat and bone taken from the carcasses of hogs killed before 
any manifestations of hog cholera other than elevation of tem- 
perature take place, and at a time when they will pass inspection, 
will usually produce hog cholera when fed in small quantities to 
susceptible pigs. 

2. In places where meat inspection is maintained, it is impossi- 
ble, even with the severest interpretation of temperature, symptoms 
and lesions now practicable, to remove from market all carcasses 
of hogs that contain hog cholera virus. 
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3. We believe a more severe interpretation of temperatures and 
lesions in hogs known to come from infected herds, will remove 
many more virus containing carcasses than are now removed, and 
without resulting in the condemnation of appreciable numbers of 
carcasses that do not contain virus. 


4, The economic difficulties in the way of placing more severe 
interpretations on temperatures and lesions observed in hogs that 
are members of infected herds are worthy of study. Whether the 
number of virus carrying carcasses that pass inspection is large or 
small, the danger of new infections due to passing them is pro- 
portionate to the number passed. 


5. In hog cholera infected carcasses that pass Inspection: 

The virus is not often killed in parts sold as fresh or refrigerated 
products. 

The virus is often killed in hams that are sugar cured. (In 
our experiments in twelve cases in twenty-one. ) 


6. Anti-hog cholera serum will, at any given time, usually save 
all hogs in a herd the carcasses of which will not at that time 
already prove infectious if small parts are fed to susceptible pigs. 


7. Measures to prevent hog cholera infections due to feeding 
trimmings from market pork should include efforts to prevent 
marketing infected herds, efforts to prevent the sale of carcasses 
in products in which the virus is not killed, and efforts to acquaint 
swine breeders with the danger incident to feeding kitchen refuse. 


8. Farmers can avoid the danger mentioned by discontinuing 
the feeding of kitchen refuse, by placing all pork trimmings elsc- 
where than in the garbage pail, by thoroughly cooking all garbage 
before it is fed, or by immunizing their hogs. Men who collect 
and feed city garbage can avoid the danger by cooking all the 
material they feed, or by immunizing their hogs. 
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HOG CHOLERA AND ITS PREVENTION 
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Exprianatory Nore 


This article is intended to meet the needs of the practicing vet- 
erinarians in New York. In few states, perhaps, owing on the one 
hand to the large number of New York practitioners, and on the 
other hand to the relatively small number of hog cholera outbreaks, 
are conditions more favorable for the handling of this disease by 
veterinarians only. This, we believe, is a decided advantage to the 
farmer as well as to the veterinarian. However, the fact that hog 
cholera serum was discovered so recently as 1908 naturally leads 
many practitioners to seek information on later developments in 
serum treatment. <A herd of hogs is often worth more than several 
horses or cattle, and swine breeders more and more are forming the 
habit of having their animals immunized. It is with the hope of 
aiding veterinarians to meet this comparatively new demand that 
this article has been prepared. 

The arrangement of material has for two reasons been made 
with more or less disregard for natural sequence. In the first place 
it has seemed desirable, so as to avoid any possible confusion, to 
sharply separate the somewhat complicated laboratory processes 
from the simpler technique of the field. In the second place the 
object sought has been to place together in Part II the information 
most frequently desired by veterinarians. Any practitioner should 
be acquainted with the material in Part, I. He must from some 
source, if he is to handle hog cholera effectively, be thoroughly . 
familiar with the information contained in Part II. 

Finally an effort has been made to bring a new and rapidly 
developing subject up to date. We know from experience that the 
recommendations herein contained will, if carefully followed in 
the field, produce excellent results. We have tried to make them 
the best that can be put forth at present, but to claim that they are 
the best would be folly and egotism. 


Special Hog Cholera Number of Cornell Veterinarian. Vol. VI (1916), 
No. 2. 
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GENERAL REMARKS 


New York is not a great swine producing State, but the hogs 
within its borders represent a value approximating seven and a 
half million dollars. The importance of protecting an industry of 
this size and of providing greater safety for its future develop- 
ment is evident. During the year 1914 the death rate among 
swine in the United States reached the enormous proportion of 
119 per 1,000. During the same year horses showed a death rate 
of only 20.6; cattle, 19.8; and sheep, 21.7 per 1,000. Ninety per 
cent of the deaths among swine were due to hog cholera, and 
must therefore be classed, for the most part, among preventable 
losses. It is not probable that the disease produces the same death 
rate here as it does in the Central States, but it is certain that the 
losses are heavy. 

Hog cholera serum protects the swine industry of a state in 
somewhat the same manner as a fire department guards city prop- 
erty. Three objects are sought in each case: First, to save the 
immediate property that is in jeopardy; second, to prevent the 
spread of a plague that may reach uncontrollable proportions; 
third, to provide safe conditions that invite development. We 
may profitably carry the analogy a step further and say that the 
presence of an efficient fire department is no reason why fire-proof 
buildings should not be constructed, and neither is the existence 
of a plentiful supply of serum a reason why all possible sanitary 
measures should not be taken to prevent inter-herd spread of hog 
cholera. Both safeguards, however, represent great potential 
value, for each is highly effective as a last resort. 


Hisrorican Notre 


Hog cholera made its first appearance on American soil in the 
Ohio valley in 1833. Its spread from that time has been quite 
rapid, aided as it has been in later years by modern rapid transit 
facilities. The date of its first appearance in New York is not 
known, but it is certain that the losses caused by it have been 
greatly underestimated. Very little was reported because it was 

_well known among swine raisers that nothing could be done to 
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check it. Since the discovery of anti-hog cholera serum, however, 
the number of reports is constantly increasing. This, we believe, 
is not because of any increase in the prevalence of the disease, but 
because of a more general knowledge of the fact that serum will 
prevent it. 

Naturally a disease that produces such enormous losses has been 
the object of extensive researches. The scope of this paper does not 
permit more than a brief outline of those highly interesting investi- 
gations but of the following events each marks an epoch: First, 
an accurate description of the symptoms and lesions of hog cholera, 
together with experimental proof of its transmissability, were in- 
cluded in a report of Dr. James Law to the United States Depart- 
ment of Agriculture in 1875; second, Salmon and Smith in 1885 
isolated and described an organism (B. cholerae suis) which dur- 
ing the eighteen years that followed was quite generally accepted 
as the cause of hog cholera; third, the discovery by de Schweinitz 
and Dorset, in 1903, that the disease is really caused by a filterable 
virus; fourth, the discovery in 1908, by Dorset, Niles, and 
McBride, of a serum that will protect susceptible swine against hog 
cholera. 

Since 1908 great activity has been manifested in the prepara- 
tion and use of anti-hog cholera serum. The Bureau of Animal 
Industry recommended that each state should provide for its manu- 
facture and distribution and thirty states* now own and operate 
serum laboratories. In addition to these state laboratories many 
private ones have sprung up, until the money invested in serum 
laboratories now amounts to more than two million dollars. 

Developments in New York. In 1910 the director of the New 
York State Veterinary College, supported by the opinions of some 
of the swine breeders of the State, made preparations for the manu- 
facture of serum on a small scale. As hog cholera was not thought 
to be widely disseminated in the State the plan was to make’ the 
project support itself, at least until events justified some conclusion 
as to the need for more permanent buildings and equipment. The 


* Arkansas, Colorado, California, Florida, Georgia, Idaho, Illinois, Indiana, 
Iowa, Kansas, Kentucky, Louisiana, Maryland, Michigan, Minnesota, Missis- 
sippi, Missouri, Nebraska, New York, North Carolina, North Dakota, Ohio, 
Pennsylvania, Oklahoma, South Carolina, Tennessee, Texas, Virginia, Wiscon- 
sin, and South Dakota. 
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demand for serum increased steadily, the results following its use 
in the field were, with few exceptions, satisfactory, and in 1913 the 
legislature appropriated funds for the erection of a serum labora- 
tory and hog house. 

In the construction of the laboratory, in its equipment and in 
its operation, the primary object has been to insure the production 
of an uncontaminated, potent serum. Sanitary surroundings have 
been provided for the hogs that must be kept on hand. All 
the rooms in the laboratory are floored with cement, provided with 
drains, and the walls are enameled. Steam heat reduces the possi- 
bility of dust contamination to a minimum, and a steam sterilizer 
is installed. A separate room is provided in which the serum hogs 
are washed and prepared for bleeding. They are then wheeled 
into a special room and bled, and the blood, immediately after being 
drawn, is taken to another room to be defibrinated, strained, and 
bottled. The floors of all the rooms are kept dampened during the 
time that bleeding is in progress. 

Economy of production has been the second consideration. Much 
modern time-saving apparatus has been provided, but some conven- 
iences which to larger laboratories are necessities, cannot be used to 
advantage in places where the output of serum is relatively small. 
Finally, provision has been made for increase in serum production 
without further expenditures for buildings and equipment. The 
present output can be multiplied by five with no increase except. for 
operating expenses, and by eight or ten with a small additional 
appropriation to erect a building for virus pigs. 


Serum Preparation 


Principle involved. A hog that has recovered from cholera or 
one that has received active immunization artificially, carries in its 
blood some unknown substance which protects it from a second 
attack. This substance does not exist in sufficient concentration 
to render it possible to use the blood of an immune pig to protect 
those that are susceptible. The protective strength of the immune’s 
blood must be increased, and this is done by giving it enormous 
doses of defibrinated hog cholera blood. This process is called 
hyperimmunization. The defibrinated blood of a hyperimmune 
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hog, known as anti-hog cholera serum, possesses sufficient potency 
so that it can be used in convenient doses to immunize other hogs. 


Process of serum preparation.* Immunize a large hog by giv- 
ing it 2 ¢. c. of virus and sufficient serum to protect. After it has 
recovered from the slight resulting reaction (in ten days or more) 
it is ready to hyperimmunize at any subsequent time. 

Inject a sufficient number of small shoats weighing from forty 
to one hundred pounds with 2 ¢. ¢. each of hog cholera virus. Keep 
them under observation until they show marked symptoms of hog 
cholera, and preferably until they show temperatures near or above 
106° for two or three days. Kill by bleeding from the carotid, and 
collect the blood under antiseptic conditions. Reject the blood of 
any that fail to show marked hog cholera lesions. Defibrinate and 
cool the blood of those showing good lesions. It is then ready to 
inject into the large immune animal that is to be hyperimmunized. 


Hyperimmunization. Restrain the immune, shave an ear, and 
disinfect thoroughly. Introduce a hypodermic needle into a promi- 
nent ear vein, connect the needle with a pressure bottle containing 
defibrinated hog cholera blood and allow 5 ¢. ¢. of the virus to enter 
the circulation for each pound the hog weighs. This completes 
hyperimmunization and the animal is ready to bleed for serum in 
about ten days. 


Bleeding for serum. Iestrain the hyperimmune in a portable 
erate, hose the body well, shave the tail and render it surgically 
clean. Dampen a piece of gauze in antiseptic solution and cover 
the body of the animal, allowing its tail to protrude through a small 
hole in the cloth. Wheel the hog to the bleeding room, remove 
about one inch of the tail with a sharp chisel, and collect the blood 
that streams from the wound in a sterile receptacle. (Iive e. e. for 
each pound of body weight is the usual amount drawn.) When 
the bleeding is finished ligate the tail securely. 

Bleeding takes place weekly for three or four weeks after which 
rehyperimmunization is required. For this a second injection 


1Four methods may be employed in serum preparation; slow subcutaneous, 
quick subcutaneous, intraabdominal and intravenous. Only the latter is 
described as the others are rapidly being abandoned in most laboratories. 
They require more virus and complications following hyperimmunization are 
much more frequent. 
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SERUM TEST No. 2 


nded Feb. 5, 1916 


Series Ames Strain 


i 2004. doses 


eee eee nn 


Pig No. Sex Weight Virus Serum Result Remarks 
1 ay 45 2 @.e. 10° ee. No symptoms 
2 iy 45 2 cc. 10 ee. Very slight dullness | Recovered 


symptoms 


+ 13 45 2 c.¢. 15 ¢.e. No symptoms 
5 M 45 2'c.c, 20 ce. | No symptoms 
6 M 45 2Gce 20 c.c. No symptoms 
7 F 45 2 c.c. Killed Feb. 3 Very weak when killed 
8 r 45 2 c.¢ Killed Feb. 3 Very weak when killed 


TEMPERATURE AND SYMPTOMS RECORD* 


(See back of sheet for lesions) 


Symptoms 


Temp. 


to 


Symptoms 
Temp. 102.0 | 101.7 


Symptoms 


Temp. 101.6 | 101.4 | 101.8 102.1 


Symptoms 


Temp. 103.0 | 101.0 | 101.0 | 102.5 | 103.0 | 102.4 | 101.6 102.2 | 101.7 | 101.9 | 102.1 


Sym 


ptoms 


6 Temp. 
Symptoms | 
° Temp. 102.8 | 102.0] 101.8 | 104.9 | 106.4 | 106.9 | 106.1 | 104.2 | 105.8 Sa. nieionmeccanll 
2.36, |s2.5 | T , 
Symptoms eee eaedellive 3.4|t-2 2 re 5 
|4.6.9. L 
8 Temp. 103.0 | 101.8 | 104.0] 106.1 | 106.6 | 105.4 | 106.3 106.7} 106.0} Killed See lesion record | 
, TE i Pek 
Symptoms 1. Wee [12.4 2k4.6l4 06 6 | 
- 4 Chilling 8 Emaciation 
1 Dullness 5 Diarrhes 9 Convulsions 
2 6 Weakness 10 Skin discoloration 


2 Conjunctivitis 


Inappetence 7 
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of one-half the original amount of virus is given. This is fol- 
lowed in about seven days by beginning a second series of three 
or four weekly bleedings. The final bleeding in which the animal 
is killed takes place from the carotid. 

Handling the blood. Immediately after blood is drawn it is 
taken to the serum room, defibrinated, and strained through sterile 
gauze. For each 90 ¢.¢. of blood there is added, as a preserva- 
tive, 10 ¢. ¢. of a 5 per cent solution of phenol. This completes the 
process of preparation, and the blood, or serum as it is called, is 
stored in a refrigerator until a test is to be made. Then the com- 
bined bleedings from several hogs are mixed in a large container, 
a sample is drawn for testing, and the remainder is bottled for 
shipping. The bottles are sealed and returned to the refrigerator 
until the sample is tested. , 

Testing the serum. Eight young suscentible pigs, weighing 
from thirty to sixty pounds each, and preferably from the same 
litter, are chosen for the test. All are exposed to hog cholera by 
giving them 2 ¢. ¢. each of virus. Two of the pigs receive 10 c. ec. 
each of the serum sample to be tested, two receive 15 ¢. c. each, 
and two receive 20 ¢. c. each of the same sample. Two are given 
no serum and serve as checks. The pigs are marked for iden- 
tification, placed together and given like care. Daily temperatures 
are taken. The requirements of a satisfactory test are that the 
pigs receiving virus and no serum shall sicken inside of seven 
days and reach a dying condition inside of fourteen days; and 
that they shall, on post-mortem, show marked cholera lesions; that 
the pigs receiving virus and 10 ¢. ¢. of serum shall remain well or 
sicken and recover; that the pigs receiving virus and the larger 
doses of serum (15 and 20 ¢. ¢. each) shall not show any clinical 
symptoms of hog cholera except a moderate and transient rise in 
temperature. 

A representative test sheet, selected from the book in which 
the tests are recorded, will be found appended. 
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PART iI 
Hoag CHoiERa 


Cause. Hog cholera is caused by an ultra-microseopic virus 
which passes through the finest porcelain filters. Its course is some- 
times influenced by two organisms, B. cholerae suis and Bact. 
suisepticum. Beyond the mere mention of the fact that secondary 
invasion by the latter organism is usually characterized by pneu- 
monia no further discussion seems necessary. Only on rare occa- 
sions does either organism obscure the lesions produced by cholera, 
and, as a general rule, neither seems to exert a marked influence 
on the results obtained from serum treatment. 


Animals susceptible. Swine of all sizes and ages readily con- 
tract hog cholera. Young shoats are most susceptible of all. Suck- 
lings are popularly supposed to be immune but often they are 
highly susceptible even when only a few days old. 


Forms. Three forms of hog cholera are recognized: Peracute, 
acute, and chronic. The acute form is the one usually encountered. 
Often an outbreak is ushered in by the peracute form, which as a 
- rule rapidly recedes into acute hog cholera as the disease progresses. 
Likewise the acute form may gradually assume a chronic nature 
during the latter part of an outbreak. 


Mortality. Acute hog cholera produces a mortality ranging 
from 80 to 100 per cent. Sometimes in a partially spent outbreak 
the mortality is somewhat lower and chronic hog cholera develops 
in some of the animals. Such hogs may live a long while, but as 
a rule they will neither fatten or reproduce, and are therefore 
worse than valueless. 


Manner of spreading. The filterable hog cholera virus may be 
carried from place to place in many ways. It is found especially 
in the urine of infected animals and exceedingly small quantities of 
it will produce the disease. New purchases, infected streams, 
animals coming from infected stock yards and cars, and sows taken 
to infected herds for service all serve to carry hog cholera virus 
from herd to herd. Horses, cattle, dogs, and other animals, while 
not themselves susceptible to hog cholera may become the casual 
carriers of the virus by frequenting or passing through infected 
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quarters and later visiting yards where sound herds are kept- 
Sparrows, crows and buzzards also aid in spreading the disease in 
some localities. 

Hogs fed garbage very frequently contract cholera, and experi- 
ments conducted at the Veterinary Experiment Station have estab- 
lished the fact that this is due to infected pork trimmings 
contained in the garbage. Some men, as soon as they discover hog 
cholera in their herds, at once market all hogs that are apparently 
well. Some of these animals are really in the first stages of hog 
cholera, and while their flesh does not harm human beings, it will, 
when fed uncooked to hogs, produce cholera. Fresh and refrig- 
erated pork and some that is cured will produce infection. Here, 
then, is a way in which hog cholera virus may easily be carried to 
remote farms, across the continent, or even beyond the seas. 


Period of meubation. Mogs usually exhibit symptoms of hog 
cholera in seven or eight days from the time they are exposed. 
Symptoms may though appear in four or five days, and they may 
in rare cases be delayed as long as twenty days. 

Symptoms. The symptoms of peracute hog cholera are obscure. 
Usually the animal is found dead before it is known to be sick. 
The acute form usually begins with a rise of temperature, stiffness 
and soreness. These symptoms are followed, or accompanied, by 
a disposition to hide in the litter, by chilling, and by a peculiar 
high-pitched complaining grunt. Conjunctivitis, with resulting 
sticky discharge from the eyes, is often observed. Constipation 
usually is present in the early stages and it frequently persists 
throughout the course of the disease. Often though it gives way 
to profuse fetid diarrhea. Emaciation as a rule is slight. Refusal 
of feed, often the first symptom noticed by a layman, is nearly 
always preceded by some of the above symptoms. Weakness in 
the hind quarters accompanied by a characteristic weaving gait, 
convulsions appearing suddenly and lasting a minute or more, and 
a diffuse purplish discoloration of the skin on the belly, ears and 
snout, are symptoms that appear late in the course of the disease. 
Sometimes the skin lesions appear as red or purplish spots and 
less frequently as ulcers. Cough, thumps and other respiratory 
and nervous derangements may appear at any time. During the 
first few days of sickness the temperature is very high, often above 


102 ReEpPorT OF THE 


106°. Jater a drop from one to three degrees is recorded, and 
this in turn is followed by an upward trend which may continue 
until death takes place. Sometimes, though, a second drop takes 
place and a subnormal temperature is recorded just before death 
occurs. Rarely does the same animal display all the symptoms 
described. 

Chronic hog cholera is characterized by symptoms growing out 
of unhealed lesions that occur in the acute form. Thus there is 
found persistent diarrhea, cough, thumps, deranged appetite and 
resulting emaciation. The back is arched and the animal appears 
listless and unthrifty. Frequently there is ulceration and slough- 
ing of the skin. 


Lesions. Hog cholera is a septicemia. In the peracute form 
no lesions are observed. In the acute form the characteristic 
lesions consist of hemorrhages.. The skin may show diffuse 
hemorrhages on the ears, belly, snout, and at times in the anal 
and pubic regions. Sometimes small red or purple spots appear, 
especially on the belly and on the inner surfaces of the legs. 
Ecchymoses are frequently visible on the heart, especially the 
right auricle, and the lungs are often sprinkled with petechiz 
and ecchymoses. Pneumonia is not infrequent. The red bone 
marrow is often hemorrhagic. Any or all of the lymph glands 
may be hemorrhagic, rendering them dark in color, almost black. 

Most of the abdominal organs are affected. The surfaces of 
the kidneys usually show petechiz, which appear as small, well 
defined dark red spots, best seen when the capsule is removed. 
These may also appear in the depths of the organs. In some cases 
the kidneys appear much darker than normal in color, while in 
others they are exceedingly pale. The punctiform hemorrhages 
appear on both the dark and the pale kidneys. The mucosa of 
the bladder is sometimes dotted with petechie. In a typical case 
of hog cholera the spleen is normal in size or slightly enlarged, 
and presents on its dorsal surface, usually near the ends or along 
the margins, black hemorrhagic areas of considerable size. Often, 
though, it shows no changes except varying degrees of enlarge- 
ment with corresponding tendency to darker color. 

The digestive organs are involved on both the serous and mucous 
membranes. The lesions on the serosa are by far the most charac- 
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teristic, and consist of punctiform or larger hemorrhages which 
may appear on the stomach or any part of the intestines. The 
ileum and large intestines are most frequently affected. Ecchy- 
moses, less frequently diffuse hemorrhages, and oftentimes erosions 
are the common changes in the mucosa of the digestive canal. 
Simple hyperemia is sometimes observed. Hemorrhages are rarely 
seen in the stomach, are more common in the small intestines, and 
are most frequently seen in the region of the ileo-cecal valve and 
the large intestines. 

Finally, it is important to remember that many animals die of 
acute hog cholera without showing any lesions whatever, and nega- 
tive findings should always be followed by other post-mortems 
whenever the autopsies are being held for the purpose of making 
a diagnosis. . 

In chronic hog cholera the hemorrhages observed in the acute 
form have usually given way to degenerative, ulcerative or necro- 
tic changes. The intestinal ulcers usually take the form of round, 
raised, dark colored areas that project sharply from the surfaces 
of the surrounding mucous membranes. In the older ulcers, rings 
of dark and lighter color frequently appear on the free surfaces. 
As a rule the ulcers are situated near the ileo-cecal valve, in the 
caecum, and in the adjacent colon. The corresponding mesenteric 
lymph glands are often enlarged, light in color, and indurated. 
Degeneration of the liver is sometimes observed and broncho-pneu- 
monia is not infrequent. 


Diagnosis. An early diagnosis of hog cholera is of the utmost 
importance if serum treatment is to be used effectively. As there 
is no quick laboratory method, it is best made by the man in the 
field. Tour things are to be considered: first, history of the case, 
including evidence of a communicable disease; second, symptoms 
observed; third, lesions present; fourth, animal inoculation 
(rarely applicable). 

Inquiry should always be made concerning new purchases, the 
condition of other herds in the vicinity, and concerning other 
chances for infection. In the immediate herd in question, evi- 
dence of the presence of an infectious disease is usually based on 
the fact that at first only one or two animals become sick, and 
that some days later other hogs sicken in twos, threes and larger 
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numbers. In food poisoning, all the animals that are affected 
usually sicken near the same time, and there is no evidence of the 
disease spreading from one animal to another. ood poisonings 
are comparatively rare. 

The symptoms are so variable, and so many of them can be 
produced by conditions other than hog cholera, that, in the begin- 
ning of an outbreak, they rarely, in themselves, form the basis of 
a positive diagnosis. They should always be observed without dis- 
turbing the herd, and temperatures of suspicious cases should be 
taken before the animals become excited. (Chasing a pig to catch 
it often causes considerable elevation of temperature.) Several 
exceedingly high temperatures, 106° and over, are, in the presence 
of other evidence, very suggestive of hog cholera, and may be 
instrumental in differentiating it from cases of food poisoning. 
Diffuse purplish discoloration of the skin, when observed in a live 
animal, is in itself almost conclusive evidence of the presence of 
hog cholera. 

The lesions are the most important single factor to be consid- 
ered, for it is usually possible to base a positive diagnosis on them 
alone. Like the symptoms, although to a less degree, some of 
them may be produced by causes other than hog cholera, and a 
proper interpretation of the post-mortem is highly important. 
The kidney hemorrhages just described are by far the most char- 
acteristic as well as the most constant lesion, and great care must 
be taken not to overlook them. ‘The capsule should be removed 
and the surface of the organ carefully examined in a good light. 
Even as many as three or four distinet punctiform hemorrhages 
are highly significant, for they may with very little additional 
evidence furnish ground for a positive diagnosis. The small 
hemorrhages visible on the various serous membranes, on the 
lungs, and the somewhat larger hemorrhages on the dorsal 
surface of the spleen are quite characteristic of hog cholera, 
but they are seen in a comparatively small per cent of the 
eases. The same may be said of the petechiz on the mucosa 
of the bladder. Causes other than hog cholera will some- 
times produce hemorrhagic lymph glands, but these, especially 
when present in widely separated regions, furnish consider- 
able evidence of the disease. Pneumonia, enlarged spleen with- 
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out distinct hemorrhagic areas, and the various hemorrhages 
on the mucosa of the digestive tract, while present in many cases 
of hog cholera, may often be the results of other causes, so they 
cannot, either singly or in combination, form the basis of an 
accurate diagnosis. Purplish discoloration of the skin, so highly 
significant in live animals, should receive scant consideration in 
those that are dead. Especially in hot weather, a hog dead from 
any cause whatever may in a few hours present an appearance 
closely resembling that due to the discolorations caused by hog 
cholera. 

Animal inoculation is rarely of much service on account of 
the cost involved and the long time required to complete a diag- 
nosis (eight to fourteen days). In case of doubt as to the iden- 
tity of a disease that continues to spread in spite of measures that 
usually check hog cholera, and in certain atypical outbreaks that 
leave doubt concerning the presence of filterable hog cholera virus, 
inoculation of a susceptible pig with the filtered blood of a sick 
animal is to be recommended. 


Summary. The symptoms most characteristic of acute hog 
cholera consist of exceedingly high temperatures which are con- 
stant and of purplish discoloration of the skin, which is observed 
much less frequently. Any of the other symptoms described are 
added evidence. The lesions most characteristic consist of pete- 
chize on the kidneys, very constant; petechize on the mucosa of 
the bladder, not constant; ecchymoses on the lungs and heart, not 
constant; petechizs and ecchymoses on the serous surfaces of the 
intestines, not constant; black colored, well defined hemorrhages 
on the dorsal surface of the spleen, not constant; hemorrhagic 
lymph glands, quite constant but somewhat less characteristic than 
the other lesions just named. 

The diagnosis of chronic hog cholera depends to some extent 
on the history of the case and the symptoms observed, but it is 

based more especially on the presence of the familiar “ button 
ulcers” that occur in the intestines. 
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Serum TREATMENT 


Serum is primarily a preventive of hog cholera, not a cure for 
it. Ilowever, when it is given in increased doses it often saves 
animals that are in the very early stages of the disease. It is of no 
benefit to hogs suffering from diseases other than cholera, and for 
this reason an accurate diagnosis should always precede its use in 
infected herds. There are two ways of immunizing; these are 
known as the “ serum alone” and “ simultaneous ” methods. 


Serum Alone Method. This consists simply of administering 
the required dose of serum. It produces an immunity lasting a 
month or more in well herds, and a permanent immunity in hogs 
exposed to cholera near the time of treatment. It is indicated for 
the well animals in infected herds, in all cases where a short immu- 
nity will meet the requirements, and in all other cases where 
simultaneous treatment is contra-indicated. 


Simultaneous Method. This consists of the administration of 
a small dose of virulent hog cholera blood in one part of the body, 
usually the inner region of the ham, and the administration in a 
-different location, usually the inner region of the opposite ham, of 
sufficient serum to protect against the virus. (See labels for doses. ) 
It produces permanent immunity in all swine except sucklings. 
Sometimes, though very rarely, an animal will die as a result of 
simultaneous treatment, and it is probable that others during the 
process of immunization occasionally excrete hog cholera virus in 
their urine. Thus the herds in which simultaneous treatment has 
been administered may at times serve as centers from which infec- 
tion is spread to other herds. Subsequent litters on the same farm 
may also be endangered. However, in the immediate herds treated 
there is no doubt as to the effectiveness of this method. It pro- 
duces permanent immunity and with little risk. 

In general, the semultancous method is indicated in herds whe:e 
infection is almost sure to occur sooner or later, but where it 
may be delayed several weeks or months. Such conditions may 
be present: 


First, in sound herds on infected farms. (See discussion of 
handling an outbreak on the farm.) 
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Second, where hogs are raised on farms where hog cholera has 
in the past appeared periodically. 


Third, for show hogs under some circumstances. (See discus- 
sion of the handling of show hogs.) 


Fourth, in very large herds where hogs are constantly being 
bought and sold. 


Fifth, in garbage fed hogs. (See discussion.) 

The simultaneous method is contra-indicated: 

First, when it cannot be applied by experienced men. 
Second, when the entire herd cannot be immunized. 

Third, when the herd treated cannot be properly isolated. 
Fourth, for suckling pigs. 

Tifth, for sows near farrowing time, either before or after. 


Sixth, in infected herds. (For exception see discussion of the 
handling of an outbreak on the farm.) 


Seventh, in animals with lowered resistance due to recent ship- 
ping, change of food and quarters, weaning, castrating, etc. 


Eighth, in all cases where serum alone will be equally efficient. 


Confinement of Animals for Serum Treatment. When small 
shoats are to be treated, an assistant seizes an animal by both hind 
legs and holds it with its belly toward the operator. In these the 
site of injection is usually the inner region of the ham, although 
some prefer to inject in the region behind the elbow. Larger ani- 
mals, especially pregnant sows, may best be confined by “ snout- 
ing.” <A noosed rope, preferably small in size, is placed in the 
mouth and the noose is drawn tight around the snout. When the 
rope is fastened to a solid object the hog almost invariably stands 
quietly and pulls. Animals in the standing position may be in- 
jected behind the ear or in the inner region of the hams. Light 
hogs may be thrown and held on their sides or back to be treated. 


Technique of Serum Treatment. Sterilize or disinfect syringe, 
needles, and a receptacle for serum. Thoroughly cleanse and dis- 
infect the site of injection. (Painting with tincture of iodine is 
recommended by many.) In injecting in the ham, the needle is 
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thrust quite deep into the muscle, care being taken to direct the 
point well back of the femur. In injecting behind the ear care 
must be taken to insert the needle quite deeply under the loose 
skin very close to the ear. Injected serum should never raise a 
well defined welt. The receptacle used to hold the serum should be 
kept covered except while the syringe is being filled and every 
other precaution should be taken to prevent dust contamination. 
In very cold weather it is best to warm the serum near to body 
temperature, especially when young pigs are to be treated. While 
serum must always be stored in a cool place it should never be 
allowed to freeze. An unprotected bottle should never be placed in 
the sun. 


Technique of Simultaneous Treatment. This consists of in- 
jecting serum precisely as has been described, and at the same 
time injecting virus 7 another part of the body with a separate 
syringe. (A tuberculin syringe is convenient for virus as the dose 
is small — never above 2 ¢c.c.) In small shoats serum is usually 
injected in one ham and virus in the other. Larger animals may be 
treated in like manner, or the doses may be administered in the 
- other locations mentioned. Virus is administered in the same 
manner as serum, but the site of injection should be disinfected 
both before the needle is inserted and after it is withdrawn. All 
superfluous virus should be destroyed by burning. 


Treatment Before and After Immumzing. Preliminary ar- 
rangements consist of having the animals placed in dry, clean 
quarters where they can be caught without chasing them. This 
should be done the evening before treatment is to be administered. 
Arrangements on the part of the owner for needed assistants will 
save time and patience. After treatment has been administered the | 
hogs should be kept in clean quarters, cared for and fed as usual. 
(Hogs should never be fed so much that they are not hungry for 
the next feed.) When serum alone is administered in infected 
herds a second treatment is indicated should new cases appear more 
than a week after treatment. When simultaneous treatment is ad- 
ministered the appearance in about a week of symptoms suggest- 
ing hog cholera should be followed by a second injection of serum 
alone. If just one or two animals appear dull the second injection 
should be given to them only. If several are affected the entire 
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herd may have to be re-treated. This is necessary only in very 
exceptional cases. As a rule there are no visible after effects when 
either treatment is administered. A slight and transient elevation 
of temperature usually occurs in simultaneously treated pigs, but 
under ordinary circumstances this passes unnoticed. 


Reasons for Failure of Serum. First, failure to make an aceu- 
rate diagnosis. 


Second, treating herds too late. Do not expect much in herds 
where half of the animals are visibly sick. Probably most of the 
others will show elevations of temperature. 


Third, underestimating the weights of hogs. This is a very 
common error. It is better to treat part of a herd with full doses 
than to treat an entire herd with part doses. Sometimes a number 


of pigs left untreated will serve as an object lesson on the potency 
of the serum. 


Fourth, failure to give a second treatment when it is indicated. 


Fifth, unknown causes. Sometimes, though very rarely, serum 
will fail to give protection even when the diagnosis is apparently 
accurate, and the serum is administered properly. While the 
causes of these failures are unknown, they must, we are certain, be 
ascribed to some undetermined peculiarity of the outbreaks in ques- 
tion. The test to which serum is subjected before it leaves the 
laboratory can leave no doubt as to its potency even when it is used 
in considerably smaller doses than are recommended in the field. 
(See description of test in the last paragraph of part 1.) 


THE USE OF SERUM IN THE FIELD 


GENERAL REMARKS 


In the preceding paragraphs dealing with the indications and 
contra-indications of serum alone and simultaneous treatment, and 
in treating the following topics dealing with the use of serum in 
the field, the writer recommends only such methods as he knows 
from actual experience will, under existing conditions in New 
York, produce excellent results. In some sections of the United 
States, owing to the greater prevalence of hog cholera, to the 
ereater freedom allowed hogs, and to the large number of casual 
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carriers of the virus (crows, buzzards, etc.) immediate control of 
the disease has with seeming necessity overshadowed consideration 
of its ultimate eradication. In these places simultaneous treat- 
ment is used almost universally, and it is difficult to see how it 
can be avoided. Nevertheless, when immediate control can be made 
to pave the way toward ultimate eradication that is undoubtedly the 
proper course to pursue. It is with this point in view, and in 
view of the additional fact that the vast majority of herds in New 
York never are exposed to hog cholera, that we recommend as a 
general rule no serum treatment when it can with reasonable safety 
be avoided, serum alone in infected herds, and a judicious and 
somewhat restricted use of the simultaneous method in herds ser- 
iously threatened. We do this after full consideration of the 
uniformly good results following the latter method, in the imme- 
diate herds treated. 


Handling an Outbreak on the Farm. After a positive diagnosis 
has been made, the attendants of hogs should be cautioned against 
going to other farms where swine are kept, and against permitting 
anyone to visit the infected herd. Directions should also be given 
for the disposal of carcasses. It is needless to disinfect the quarters 
until all sickness is past. 

It is a simple matter to handle, for example, a herd consisting 
entirely of shoats in which cholera has just appeared, but as 
every practitioner knows, such easily handled outbreaks are rare. 
Often there are in other buildings, or pens, swine of all sizes and 
conditions. In one place there will be a sow and young pigs, in 
another a number of sows in all stages of pregnancy, and in still 
another place the herd boar will be found. These animals are 
neither effectively isolated or positively exposed. How is such a 
herd to be handled ? 

Hog cholera is already in the herd of shoats, and in the remain- 
ing well ones serum alone will produce a permanent immunity if 
they are kept together in reasonably close quarters. If they are 
in a large enclosure it is sometimes best to give all showing a tem- 
perature above 104°, and very slight or no physical symptoms, 
serum alone in double doses, and those showing temperatures below 
104° and no symptoms, simultaneous treatment. Jf a herd is badly 
infected, simultaneous treatment should not be administered. It is 
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advisable to take a few temperatures at least even when serum 
alone is administered. One will often find more infected in- 
dividuals than the general appearance of the herd indicates, and 
will thus be more cautious about the prognosis. If new cases of 
hog cholera continue to appear more than a week after serum has 
been administered, a second treatment should be given. 

The sow and pigs must be handled differently. The sow is often 
taxed to the utmost to provide milk for her litter and no additional 
strain should be put on her powers of resistance. The suckling 
pigs, even if given simultaneous treatment while so young will not 
be rendered permanently immune. A plan that has given excellent 
results has been first to give serum alone to both sow and pigs. 
This will protect them until the effects of weaning are over, at 
which time all should receive simultaneous treatment. A perma- 
nent immunity in sow and pigs will then be the result. Pigs 
recently castrated and those being weaned may in like manner be 
protected with serum alone until their physical condition permits 
simultaneous treatment. | 

The pregnant sows are a problem in themselves. Under ideal 
conditions they should be given serum alone to protect any that are 
exposed, and following this they should be dipped and isolated until 
after the litters are farrowed and weaned. Then simultaneous 
treatment may be applied, if it is desired to return them to their 
original quarters. Unfortunately the practitioner seldom finds 
ideal conditions and he is therefore constantly obliged to do the 
“next best thing.’ When effective isolation is out of the question 
the sows in early pregnancy should be given simultaneous treat- 
ment. The risk due to abortions is slight. Those about to farrow 
should be given serum alone and they and their pigs should be 
carried over in the manner already described, until weaning time 
ig past. 

The boar is in constant danger of being exposed to cholera, but 
the immunity produced by serum alone may disappear before infec- 
tion actually reaches him. Simultaneous treatment is therefore 
recommended for him and for other hogs on the farm that are not 
certainly exposed or effectively isolated. 


Handling an Epizootic. A widespread outbreak of hog cholera 
necessitates placing quarantines, attention to shipping regulations, 
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and various other sanitary measures. With these the State Depart- 
ment of Agriculture is concerned. The part the practitioner plays 
consists of treating the immediate herds infected, and those that are 
seriously threatened. He is also frequently asked to advise his 
clients relative to measures they can take to protect. their herds. A 
client often says to the veterinarian, “ Hog cholera is in the 
vicinity. Should I not have my hogs immunized?” What answer 
is to be given ? 

The veterinarian must first determine whether his client’s hogs 
are in much real danger. Have new purchases been made from the 
infected district? How close is the nearest infected herd? Is it 
on a stream above the herd in question? Has the client been to 
see any of the infected herds? These and other questions that cir- 
cumstances suggest should be asked. The answers will determine 
the course to be pursued. If the danger appears slight the client 
should be advised to watch his herd very carefully and report at, 
once any sickness that appears. In the few instances where infec- 
tion occurs the herd is to be handled in the manner previously 
described. 

Exceptional cases will occur where the danger of infection is 
imminent, but where some time is likely to elapse before the virus 
will reach the threatened herd. In these cases simultaneous treat- 
ment is indicated. Serum alone would afford protection lasting 
only about a month, and if infection did not happen to be intro- 
duced during that time the herd would again become susceptible. 

Jt is a mistake to apply either serum alone or serum and virus 
in herds that are not directly threatened. In either case it is a 
needless expense. When serum alone is applied in a sound herd 
a lasting immunity is not produced, and often a client will de- 
pend on immunity long after it ceases to exist. On the other hand 
simultaneous treatment, while producing permanent immunity in 
the animals treated, may be instrumental in infecting otherwise 
clean quarters, and thus fasten on the swine breeder the necessity 
of immunizing other animals that births or purchases may add to 
the herd. 


Handling Garbage Fed Hogs. Ilogs fed garbage are well known 
to be in great danger from cholera. In cases where the veterinarian 
is consulted after the disease has appeared, the handling of the 
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herd does not differ from. that. of other herds. Often, though, a 
man: who feeds garbage will recognize his risks and consult a vet- 
ermarian before his herd is infected. The chances for infection in 
such herds are so great that simultaneous treatment of all hogs 
large enough, and in proper condition, is to be advised. Young 
pigs and sows not in condition to receive serum and virus should be 
protected with serum alone until conditions are favorable for sim- 
ultaneous treatment. All hogs added to the herd should be im- 
munized at once. 


Handling Show Hogs. Hogs exhibited at fairs are always in 
great danger of contracting hog cholera. In addition to the danger 
due to shipping, the animals must often be quartered with other 
hogs coming from many localities. These show hogs and the 
herds they represent are usually of great value, and the advice of 
the veterinarian concerning precautions to be taken at fair time is 
often sought. In such cases it should not be forgotten that the 
home herd as well as the show animals must be protected. Many 
a breeder has returned from fairs with his shown hogs apparently 
well only to have them sicken a short time later and thus become 
the means of infecting the entire herd. How are the show hogs and 
the home herd to be protected ? 

If the show hogs are to be away less than three weeks, serum 
alone will protect them. On their return they should be dipped and 
preferably isolated three weeks before they are allowed to mingle 
with the home herd. If dipping and isolation are impossible the 
home herd should receive serum treatment at the time the show ant- 
mals return. Hogs that are to be out more than three weeks should 
either receive a second injection of serum alone at the end of the 
third week or else they should receive simultaneous treatment at 
least a month before they start. Tere again the home herd must 
be considered. Either the show hogs shoutd he isolated while bemg 
given simultaneous treatment and during the four weeks following, 
or else the entire herd should be treated. Even immune hogs may 
carry home virus on their feet and returning show animals should 
never be placed with susceptible swine until the former are dipped 
or the latter are immunized. 


Cost of Serum and Virus. Serum is sold at 11/, cents per c. ¢., 
which so far has represented the cost of production. Virus sells 
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for two cents per c.c. By consulting the labels it will be seen that 
it costs twenty-five cents to treat a small shoat with serum alone 
and twenty-seven cents to treat a like animal with serum and virus. 


Ordering Serum. Serum is always on hand and is prepared for 
shipping in three sizes of sealed bottles containing respectively six, 
twelve, and twenty-four doses of 20 ¢.¢. each. The number and 
size of the hogs to be treated should first be ascertained. ‘Then the 
following label should be consulted to determine the number of 
doses required. Serum is shipped promptly by express unless 
otherwise requested. Orders received in the morning are shipped 
in the afternoon. Those received late in the evening are filled the 
following morning. 


N. Y. STATE VETERINARY COLLEGE, 
At Cornell University, Ithaca, N. Y. 


ANTI-HOG CHOLERA SERUM 
KEEP IN A COOL PLACE 


For Intramuscular Injection Only 


Dose: 
SUG ThE Serolch, God oo.s BN hos Bena SOU ON 10-15 ¢.¢. 
Pigs weighing 50-100 pounds............. 20 ¢.¢. 
; ¥ 100-150) pounds...) meee 25-30 c.c¢. 
s V5 0-250 poundsiar - eer ts ers se 30-40 cc. 


Larger animals in proportion. 


Ordering Virus. Virus is perishable and cannot be kept con- 
stantly on hand, so it is sometimes, though not often, necessary to 
wait from one to seven days for it.’ Tor this reason it should, when- 
ever possible, be ordered a week or more in advance of the time 
it is to be used. The name of the veterinarians who will use it 
must always be given. Do not use virus without reading carefully 
the labels on both the virus and serum bottles that you receive. Do 
not give more than 2 ¢. c. virus to any aumal. The following 
label should be consulted to determine the amount of virus and 
serum required: 
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N. Y. STATE VETERINARY COLLEGE, 
At Cornell University, Ithaca, N. Y. 


CAC. 


ANTI-HOG CHOLERA SERUM 
For Simultaneous Use 
KEEP IN A COOL PLACE 
For Intramuscular Injection Only 
DOSE: 

Pigs, 40 to 100 lbs., 20-30 c.c. serum, 1 ¢.c¢. virus. 
pa LOOnCOR IS OR S30 35. Che manner LY on C. Comme 
2 SME VASO) RE Chie, | OF ae, 
CPW GINO RP SUSI) ORG A ere 

Pigs 350 pounds or more, serum in proportion to weight 
but No increase in virus. 


Suckling pigs should receive serum only, 10-15 cc. This 
should be followed in 5 or 6 weeks with the simultaneous treat- 
ment. 


Serum and virus must both be stored in a dark, cool place. A 
refrigerator is the most desirable place to store them but the use of 


either a cellar or a basement is permissible. 

References. or other publications covering about the same 
ground as is covered in this paper, and describing various practices 
observed in using serum in the field, the readers of the CornnLy 
VETERINARIAN are referred to many excellent bulletins published 
by the various states-that prepare and distribute serum. Among 
the states that produce large quantities of serum may be men- 
tioned Iowa (Iowa State College, Ames); Ohio (State Serum 
Institute, Columbus); Kansas (Kansas State Agricultural Col- 
lege, Manhattan); Missouri (Veterinary Department, Missouri 
University, Columbia); Indiana (Agricultural Experiment Sta- 
tion, Purdue University, Lafayette); and Tennessee (Cholera 
Serum Department, 1502 Clinton street, Nashville). 

For various publications relative to the development of hog 
cholera serum and for important data dealing with the economic 
significance and control of hog cholera, reference is made to the re- 
corded work of the U. S. Bureau of Animal Industry. 
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For a more inclusive and detailed discussion of hog cholera and 
hog cholera serum, reference is made to the last report of the A. V. 
M. A. committee on diseases. (Moore, Dimock, Haring, Gill: 
land, Kinsley.) This appears m the Journal of the American 
Veterinary Medical Association, November, 1915. 


PLATE T 


Serum laboratory and hog house. 
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PLATE IV 


Drawing virulent blood. 
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PLATE X 


Injecting serum in inner region of thigh. 
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RESEARCHES UPON ABORTION OF CATTLE* 
W. L. Witurams 


Department of Obstetrics and of Research upon the Diseases of Breeding Cattle 
Our researches during the past year may be outlined as follows: 


(1) A continuation of studies of the genital organs of cattle upon 
the killing floors of abattoirs. 


(2) A continuation of our studies upon the small experimental 
herd belonging to this department. 


(8) A continuation of our studies upon the large dairy herd 
designated as Herd B. 


(4) A study of the pathology and handling of calf scours and 
pneumonia. 


The work of this department, as well as that of the Department 
of Surgery, was handicapped during the academic year of 1914— 
1915 owing to the two departments having but one assistant. The 
incumbent, Dr. J. F. Shigley, extended every possible aid to this 
department, as well as to the Department of Surgery, and rendered 
much very valuable service. 

Assistant Professor C. P. Fitch has rendered highly valuable 
services in pathology, bacteriology and serologic tests. 

Owners and superintendents of large and highly valuable herds 
of dairy and breeding cattle have co-operated in a very generous 
manner in the furnishing of valuable data, and also, when ani- 
mals have been found incurably sterile, have made it possible for 
me to procure the diseased genital organs after the slaughter of 
the animals, thus adding to our already highly valuable pathologic 
collection. 

The trustees of Cornell University asked thé Legislature for a 
special appropriation of fifteen thousand dollars to be devoted to 
researches upon cattle abortion. The breeders of pedigreed cattle, 
haying learned that the appropriation had been asked, gave the bill 


*The Bureau of Animal Industry, U. S. Department of Agriculture, co- 
operating. 
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their vigorous support with such earnestness that it was granted 
virtually, if not wholly, without dissent. Their intelligent appre- 
ciation of the magnitude of the problem and its economic and 
sanitary importance to the people of the State enabled them to 
advise their representatives in a convincing manner of the value 
of the legislation. It is to their intelligent and vigorous support 
of the measure that we are indebted for its passage. Unavoidable 
delay in connection with the building of suitable stables has 
occurred, but the plans are matured and it is fully expected that 
suitable quarters for the researches upon a larger scale will soon 
be available. Meanwhile the experiment herd already on hand is 
being used to the utmost and has increased materially in size. 

With the new department definitely established, an assistant, 
with the grade of instructor, has been furnished, and Dr. W. A. 
Hagan, a young man of excellent preparation and with valuable 
experience, is now devoting his entire time to this work. Assist- 
ant Professor Fitch, of the Department of Bacteriology, is also 
co-operating in the work, conducting and supervising in a general 
way the bacteriologic and histologic side of the problem, and is 
entering with enthusiasm upon some extended and special studies 
of the ovaries of cows. 

We are taking up some interesting serum experiments upon 
heifers in first pregnancy. Our researches have heen varied. 
Some parts of the work have not reached sufficient maturity to 
warrant recording. 

The diagnosis of contagious abortion has not yet been placed 
upon a secure basis. Some cases are so evident clinically as to 
leave little doubt in the minds of most persons, but the clinical 
diagnosis is based largely upon the ratio of abortion, evidently an 
insecure standard. If, in a herd of one hundred pregnant cows, 
one aborts, the evidence of contagion is just as good as would be 
the evidence of each one of fifty cows, should that many abort, but 
the diagnosis is usually based upon the collective evidence of the 
entire fifty cases. If an animal is destroyed immediately after 
aborting as a result of contagion, there is found in the utero- 
chorionic space the ‘exudate of contagious abortion,” a thor- 
oughly characteristic substance, yellowish or greenish brown, of a 
soft, putty-like consistence, very adhesive, and containing great 
numbers of abortion bacilli. Ordinarily, substances do not adhere 
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readily to the uterine mucosa or to the exterior of the chorion, but 
this exudate adheres very firmly to each of these tissues. This 
adhesiveness detains the exudate, and in it the bacteria, so that it 
extends by growth rather than by moving in obedience to gravity 
or through transfer by other agencies. 

Sometimes this exudate may be recognized clinically prior to, 
during, or after aborting or calving. The exudate, usually min- 
gled with blood, is expelled from the vagina in varying amounts, 
usually mixed with fluids which tend to break it up into a flaky 
mass. After parturition or abortion, the presence in the uterus of 
the infection of abortion is often revealed by a scarlet discharge, 
usually of a creamy consistence, the scarlet being mixed with yel- 
low flakes, giving to the mass a dirty appearance. As the mass 
exudes, it collects on the tail and buttocks, where it quickly black- 
ens as crusts of blood. Some writers regard this as “ normal,” in 
the sense that it is common, but it must be recognized, in the light 
of recent findings, as the specific discharge of contagious abortion. 

The retention of the fetal membranes is rapidly becoming 
accepted as contagious abortion. Technically, any infection which 
may gain entrance to the pregnant uterine cavity may cause 
retained fetal envelopes; practically the only known organism cap- 
able of such primary invasion in the cow is the abortion bacillus. 
After the abortion bacillus has invaded the uterine cavity and the 
uterine seal has been prevented or broken down, other organisms 
(colon, streptococci) may and do invade the cavity, to complicate 
and intensify the disease. Clinically, as well as technically, so far 
as researches have gone, from a biologic standpoint, the presence 
of retained fetal membranes justifies abundantly the diagnosis of 
contagious abortion. 

Premature birth, so far as has been investigated, is always the 
consequence of contagious abortion, and the infection is approxi- 
mately equal in the dam and her progeny. 

Sterility is due chiefly to contagious abortion, but a given case 
of sterility can not readily be so proven. The diagnosis is made 
largely upon general clinical observations and deductions from 
clinical facts. In the sterility of contagious abortion there are 
apparently two types — primary, due to the direct action of the 
abortion bacillus; and — far more numerous — secondary, as the 
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result of the secondary invasion of the genital system by other 
organisms. 

The scours and pneumonia of calves are due at times primarily 
to the abortion bacillus, but are almost always quickly complicated 
by the invasion of colon and other organisms. It appears probable 
that many cases are due primarily to the colon or other organisms 
without the presence of the abortion bacillus, but this 1s difficult 
of verification at present. The growth of the abortion bacillus is 
very slow and weak. It is difficult of identification in the presence 
of more luxuriantly growing bacteria. 

The serologic tests (agglutination and complement-fixation) are 
inaccurate tests of individuals, and are not yet upon a secure foun- 
dation. The basic defect in the entire problem of diagnosis is the 
absence of a proven lesion of universal or even general occurrence. 
Abortion itself can scarcely be recognized as a lesion and only 
with reservation as a symptom. Abortion can be caused by douch- 
ing the pregnant uterus and in other ways. The phenomenon of 
abortion is not the lesion, however, but the culmination of a series 
of lesions. The same holds true of the other means for diagnosis: 
each has its limitations. In other chronic diseases, there are recog- 
nized definite and pathognomic primary lesions. In tuberculosis 
the specific lesion, tubercle, has played the title role and was long 
the basie diagnostic factor. In glanders, also, there 1s a specific 
nodule which ‘serves to identify the disease. Even in contagious 
abortion of cattle, we recognize a specific lesion in the guinea pig, 
the nodes of contagious abortion in the liver and spleen, but in 
cattle no such lesions are yet recognized. Accordingly, when the 
serologic tests are attempted, there is no available check which 
makes a secure foundation. The blood of a cow may ageglutinate 
high, but no lesions are recognizable, and perhaps the bacillus can. 
not be found. The diagnostician must resort to deductions based 
upon insecure foundations. It is known, for example, that the 
blood of a majority, but not nearly all aborters, will agelutinate 
at 1-100 and many of them at 1-1000 or upwards. So it is arbi- 
trarily decided by many that if the blood of a cow agelutinates at 
1-100 (some say 1-50). she is or has recently been infected with 
contagious abortion. As a rule, if the blood of a cow agelutinates 
at a lower rate than 1-50, say at 1-25 or 1-10, she is not very 
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likely to abort, have retained afterbirth, or show other marked 
disease. Many class agglutinations at 1-25 or 1-10 as negative, 
but there is no definite evidence that such animals are free from 
the infection. Indeed, there is much evidence that they are not 
free. On the other hand, the blood of cows which abort, calve 
prematurely, or have retained afterbirth due to contagious abor- 
tion may at the time of the disaster be negative at 1-25 or less. 
Hence, the serologic tests, highly interesting and valuable in many 
respects in research work, are of scant practical value in deter- 
mining the status of an individual in connection with the control 
of the disease. 

The abortion bacillus rarely grows in pure culture in the bodies 
of cattle, so far as yet determined. The chief, if not the sole loca- 
tion yet determined is the utero-chorionic cavity in the pregnant 
uterus. There, when the exudate of contagious abortion is present, 
the bacillus is ordinarily recognizable in smears and by artificial 
cultures. In the udder, where the bacillus is common, it is asso- 
ciated with a variable number of other bacteria, largely more pro- 
fuse growers. When cultures are attempted, the bacteria, which 
grow more rapidly, tend to veil the abortion bacillus and interfere 
with its recognition, thus lowering the diagnostic accuracy of 
such search. Elsewhere in the bodies of cattle, except occasion- 
ally in lymph glands centripetal to the udder (Schroeder), identi- 
fication of the abortion bacilli in adult cattle is extremely rare. 
Whether it is absent or whether not recognized because of imper- 
fect technic, is yet to be determined. Experimental inoculations 
of guinea pigs with suspected milk or other tissues or fluids, while 
of experimental interest and value, are subject to serious limita- 
tions as a diagnostic process. 

The present methods of diagnosis are accordingly each subject 
to important limitations. When contagious abortion is severe, 
whether in the aspect of abortion, sterility, retained afterbirth, or 
calf scours, it is readily diagnosed, but as the severity wanes and 
we approach the border line of health, the traces become indistinct 
and confusing and the actual line of demarcation between infec- 
tion and non-infection is not recognizable by any test now known. 
That line will probably not be made clear until a fundamental 
lesion, uniformly following infection, is recognized. 
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Tue AvrenvE AND Date or Intra-UTERINE INFECTION 


Uterine sterility, abortion, premature birth and retained fetal 
membranes can be caused only by intra-uterine infection. It was 
assumed originally, quite naturally, that such invasion takes place 
exclusively through the vulva and vagina. Later evidence was 
submitted tending to show that the infection may invade the bodies 
of adults through the digestive tract, in the form of contaminated 
herbage or grain, but the evidence failed of completion, leaving 
the question somewhat open. Later the recognition of the abor- 
tion bacillus in the milk by Schroeder and Cotton, Evans and 
others showed an essentially obligatory infection of the new-born 
calf through the alimentary tract due to contaminated milk. The 
presence of the infection in young calves has been recognized 
microscopically, culturally, and serologically. By the serologic 
tests, the infection has been followed up to first pregnancy and 
abortion. The transfer of the infection from the digestive tract 
to the uterus has not been made wholly clear. Two possibilities 
arise. The infection may escape per anum to re-enter the vulva 
almost immediately, but there is no evidence that this occurs, and 
recent developments throw great doubt upon any such probability. 
The second, and now apparently certain course, is that the bacillus 
enters the blood stream from the intestine and is carried thence 
to the genital tract. 

The evidence thus far submitted of the power of the bacillus 
to penetrate the healthy intestinal mucosa of adults and gain the 
blood stream is very slight, but in new-born calves the evidence 
is strong and convincing. All recorded observations of the inva- 
sion of the fetus show, where any indications occur, that the fetal 
invasion takes place through the alimentary tract. Frequently 
the bacillus is found in the stomach and intestines without being 
recognized in the fetal blood or glands, but never in the fetal blood 
except it is present in the alimentary tract. This indicates that 
the primary invasion was through the chorion into the amniotic 
fluid. The fetus swallows its amniotic fluid constantly. As the 
fluid is contaminated, alimentary invasion is inevitable. After 
the calf is born, alimentary invasion becomes inevitable when the 
milk it is fed is contaminated. When the exterior of the udder 
and teats of the cow is contaminated by discharges from the geni- 
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tal tract, the calf gets the infection when sucking the contaminated 
teat. The genital discharges contain colon and other dangerous 
organisms associated with contagious abortion in the uterus and 
with scours in the new-born calf. The scours causes lesions of 
the intestinal epithelium, facilitating greatly the penetration of 
the mucosa by the mixed infection. In this manner the infection 
reaches the blood stream. Thus the calf is exposed through the 
ingestion of milk highly infected within the udder and yet more 
highly infected from the exterior of the udder due to soiling by 
the intensely virulent emanations from the genital tract. The 
exposure of the young calf is not for one meal or one day, but is 
continuous so long as it is allowed to suck or is fed upon raw 
milk, while if the enteritis of scours is present there is increased 
opportunity for the infection to reach the blood stream. Thus 
the calf, more susceptible to infection than the adult, is continu- 
ously exposed to large volumes of infection of a highly virulent 
type, while the far less susceptible adult is hypothetically exposed 
to possibly conaminated food at unknown intervals. Once in the 
blood stream, the infection is carried to and apparently into the 
cavity of the genital canal, to cause disaster. 

Schroeder contends and presents evidence to indicate that the 
infection may also enter through the udder. He emphasizes as 
the general danger at this portal the transfer of the bacillus by 
the hands of the milker from the infected udder of one cow to the 
non-infected udder of another cow. This danger can not be opera- 
tive, or at least only technically so, in heifers pregnant for the 
first time, where contagious abortion exacts its heaviest toll. 
Neither is this avenue an important peril to cows whose udders 
are already infected — and it is at present quite unknown how 
many or how few udders of milk cows are free. There is no great 
reason for assigning a preponderant role to the transmission of 
the infection from udder to udder by the milker. If the milk is 
infected, the calf must become infected. The contention of 
Schroeder that the udder is the most constant and perhaps most 
permanent reservoir of the abortion infection may be freely 
granted. It does not follow, however, that the udder gives off 
(in the milk) the largest volume of infection, or the most virulent 
infection. In the latter respects, whether viewed from the stand- 
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point of clinical observations or post-mortem findings, the diseased 
uterus excels. We have observed as much as three or four gallons 
of the exudate of contagious abortion, teeming with abortion 
bacilli, in one uterus. It is scarcely conceivable that one udder or 
many udders could contain an equal volume of infection. Clinical 
observations indicate, as is shown by the researches in Herd B, 
that the infection from the exterior of the udder, which has flowed 
down the tail and buttocks, is by far the most important source of 
infection. 


Tus Immunity or Contagious ABORTION 


It was stated in 1912 that there is no natural immunity acquired 
in contagious abortion such as is observed in most acute contagious 
diseases, like rinderpest and foot and mouth disease. Abortion 
is a chronic disease. The outstanding difference between an acute 
and a chronic mfection is in their power to produce immunity. 
In acute infectious diseases there is an immunity against inva- 
sion; in chronie infections there is an immunity against the 
disease-producing power of a persisting infection. Perhaps that 
thought can be well illustrated by the use of the chart of eighteen 
heifers recorded in 1912, under experiment with abortion bac- 
terins, brmging the history of the group down to date. As 
recorded in 1912, each of the 18 heifers received four doses of 
the then very popular abortion bacterins, in order to test their 
power to prevent abortion. 
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Assuming that each of the 18 heifers should have calved 
once a year and that one-half the calves would be heifers, there 
should now be in milk, counting the 18 heifers, their daughters, 
and 4 granddaughters, a total of 49 females. Instead, there exist 
in the herd 11 females of dairying age. Five cows, presumably 
capable of breeding, have been sold, and 10 have died or been 
killed. In short, the size of the original group has been dimin- 
ished by 5 animals, or 28 per cent, counting in the group all the 
female progeny of dairy age. This certainly indicates that no 
valuable immunity is caused by severe infection. Incidentally 
also the chart tends to negate the contention of those now claiming 
to prevent abortion by hyperinfection prior to conception. These 
were certainly hyperinfected when two years old, and have been 
liberally infected ever since. If that would prevent disaster in 
later years, this group should have become highly valuable. 

The principle which I wish to bring out may be further illus- 
trated by Numbers 34 and 49 of our research herd. Each was 
purchased at birth and has been under constant observation up to 
the present time. 
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Copulation with the bull is indicated by +, and pregnancy, when 
verified by rectal and vaginal palpation, is indicated by filling in the 
spaces between ruled lines with black. Blank spaces between + marks 
indicate that for some undetermined reason (embryonic abortion, re- 
tained corpus luteum, ete.) the animal failed to come in heat. 


Number 34, a strong heifer, apparently well, was inoculated in 
the jugular vein during her first pregnancy with a large volume 
of abortion cultures. She gave birth at full term to an apparently 
healthy calf, our Number 101. She then conceived with difficulty. 
aborted two or three times unseen, and finally gave birth to a 
healthy calf, our Number 3. After much difficulty, she conceived 
again, to abort on September 20, 1916, at the 280th day of preg- 
nancy. Following this she almost died from metritis. Her after- 
birth was retained for eight days and when it came away all the 
cotyledons came with it. Her first calf, Number 101, in utero 


128 REPORT OF THE 


when 34 was inoculated, born 1912, was caused to conceive only 
with very great difficulty. Apparently she aborted once or twice 
unseen. ‘Then she conceived, to abort at 173 days. She finally 
conceived again, to expel prematurely, upon the 276th day of 
pregnancy, a heifer calf weighing 6514 pounds. [ler placenta was 
retained, and, as in her mother a few weeks before, the cotyledons 
beeame necrotic and sloughed away. It required the best atten- 
tion we could give them to preserve their lives. Whether they 
will ever breed again, is a wholly different question. 

The heifer calf of Number 101 was evidently ill at the time of 
birth. She was dull and appeared in a stupor; she lay down most 
of the time and refused to eat; her meconium, or fetal feces, 
was swarming with bacteria; her large intestine was one great 
cesspool of infection. After vigorous handling with calf scours 
serum, she rallied and began to grow. She had the infection 
abundantly when she was born. 

The second heifer of Number 34, our Number 3, born in Sep- 
tember, 1914, has given great trouble in breeding. She has 
apparently conceived twice and aborted unseen. Her genital 
organs are normal, as far as physical examination reveals, but she 
simply refuses to become pregnant. 

Number 49 has been served five times, has produced three 
healthy calves, and is due to calve in March, 1917. During her 
first pregnancy, she was fed a liberal amount of pure cultures of 
abortion bacilli. Since 1913 she has been the constant companion 
of Number 34. She has also been in the same stable-— and in 
an adjoining stall with an open partition — with the aborter 
Number 101. She has run in the paddock with her. One of her 
mates of the same age aborted in the pasture where she was graz- 
ing during her first pregnancy. She has been exposed and re- 
exposed, naturally and experimentally. . 

The first heifer of Number 49, our Number 1, bred promptly 
and calved perfectly before she was two years old. The calf, 
Number 11, is strong, well developed, and healthy. Number 1 
conceived again very promptly and is due to ealve on January 1. 
The blood of Number 34 has always reacted high; the blood of 
Number 49 has always reacted low. The blood tests of the calves 
of-34 have averaged very high; the blood tests of the calves, even 
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including the second generation, of 49, have always been low. 
Number 34 and her daughters have always given great trouble in 
breeding; Number 49 and her heifer have bred promptly. 

Number 49 has withstood all the exposure of Number 34, except 
that her experimental infection was given per mouth instead of 
in the jugular vein. She has suffered from no serious disaster and 
has to-day a higher power of resistance than 34. In other words, 
the exalted power of resistance — call it immunity or what you 
will — has been acquired, not through disaster, not through abor- 
tion, sterility or retained afterbirth, but through the avoidance 
of these. 

ResearcHes 1n Herp B 


Herd B is a large dairy herd used for the production of certi- 
fied milk. It had already been operated several years when it was 
removed to the present location, upon an estate of several hundred 
acres, where it is aimed to produce sufficient ensilage and hay for 
the herd and part of the bedding and grain. 

Prior to moving into the present quarters, the herd had become 
badly contaminated by tuberculosis, and under semi-annual tests, 
many had been destroyed. On March 3, 1909, when the herd 
was moved to its present location, it consisted of 876 animals of 
which 504 were in the dairy, 86 were pregnant heifers, and 286 
were heifer calves and unbred heifers. 

It has been the plan to milk 500 cows. Originally the herd 
consisted of registered Jerseys, but subsequent to 1909 there have 
been added at various times grade Jerseys and Ayrshires. 
Throughout the history of the herd, except for a brief interval 
from February 5 to September 1, 1912, it has been aimed to grow 
all heifer calves born in the herd. In the interval named, 118 
heifers were sold for veal. Except for these, no heifers have been 
discarded, except because of death or disease. 

The herd has always been free from acute infectious diseases. 
There have been no losses, or at least no material losses, from 
anthrax, blackleg, hemorrhagic septicaemia, etc. No efficient 
dairy cows have been sold. Instead, there have been bought at 
intervals, 627 cows in an effort to keep the milking herd up to the 
desired 500. Twenty-four per cent more cows of dairying age 
were added by purchase from May, 1909, to January, 1915, than 
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were in the herd when brought to the present farms. Ideally each 
female of dairying age should give birth to one calf each year, 
and the sexes should be approximately equal in numbers. Start- 
ing with the original 504 dairy cows, there should have been each 
year 252 heifers per annum or 21 per month. Estimating the 
dairying life of a cow at six years, that is, an age of eight years, 
there would be an average annual loss by death and discard for 
inefliclency of 16 2/3 per cent, or in a herd of 504, 83 cows, which 
should leave a surplus of 169 cows instead of a deficit of 110 
cows per annum, as has occurred, a difference of 279 cows. 

As in any herd, there were occasional losses from accident and 
miscellaneous diseases and considerable losses because of diseased 
udders. There were many cows of low efficiency held at a loss 
in an endeavor to keep up the total milk yield. The deaths and 
discards were so serious that it was only with extreme difficulty 
that the milk yield of the herd was maintained at something near 
the minimum requirements. There was accordingly no oppor- 
tunity to cull with a free hand. 

The notable losses in the herd belonged to the two great groups 
of tuberculosis and the abortion-sterility-calf scours group. 

Although Herd B was seriously tuberculous and the losses there- 
from enormous, they have not equalled those from the abortion- 
sterility-calf scours group. ‘The ravages from tuberculosis were, 
however, more conspicuous. The losses from the abortion-sterility- 
scours group were individual; a cow or a calf disappeared and 
her place was taken by another. The tuberculous animals were 
destroyed in large semi-annual groups, which was very impressive. 
It is far more spectacular to see 100 animals slaughtered at one 
time for tuberculosis than it is to sell 100 sterile cows in groups 
of three to five during an interval of six months, but the loss to 
the herd is identical. 

In 1909 the 876 animals were handled essentially as a single 
unit — that is, any animal in any stall in any stable might be 
transferred to any other stable or stall. There were three milk 
barns and several barns for the young stock of varying ages. The 
bull calves were sold at a few days old to persons who grew them 
for veal. The heifer calves were taken when a few days old to a 
calf barn, an old structure already existing when the estate was 
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purchased, without remodeling. There were several rooms in the 
structure, some with ground and some with board floors. The 
rooms accommodated anywhere from 20 to 40 or 50 calves each. 
The calves were generally turned loose, but at milk-feeding time 
were stanchioned. A paddock was available for exercise. 

When the calves were about six months old, depending some- 
what upon the crowding, they were removed to one of the heifer 
stables, where they were detained until pregnant. They were 
stanchioned in two parallel rows, tail to tail, and fed from a con- 
tinuous manger. In, summer they were placed in pasture. 

When safely pregnant four to eight months, according to the 
degree of crowding, in the respective stables, the pregnant heifers 
were placed in vacant stanchions in the milk stables, held there 
until parturition was imminent, and then removed temporarily 
to maternity stalls. 

The three milk barns, A, B and C, are modern structures of a 
capacity of about 200 cows each. They are spacious, well hghted 
and ventilated, with cement floors, gutters and mangers. The 
stanchions are in two parallel rows facing each other. <A trans- 
verse aisle divides the barn into quadrants of fifty cows each. 
There are two paddocks with each barn, into which the animals 
are turned daily for exercise. One-half the cows are turned out 
at a time. One quadrant goes into each paddock. The paddocks 
are without food or water. The milk cows are not pastured. Orig- 
inally the milk barns had continuous mangers for food and water 
— that is, each quadrant of fifty animals had a common feed and 
water trough — but this arrangement was later altered in order 
to control tuberculosis. In one milk stable the stanchion row was 
cut into single stalls, each with an individual manger and water 
bucket. In the other two milk stables the stanchions were divided 
into double stalls with common feeding and watering facilities 
for the two cows. Separate brooms and stable utensils go with 
each single or double unit. 

The herd as a whole has been divided into large units. The 
three milk barns constitute each a wholly separate unit. Each 


unit has: 
(1) Its own complement of workmen. 


(2) Its group of breeding bulls. 
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(3) A permanent stanchion for each pregnant or freshly calved 
heifer entering a given barn, which she does not vacate, except at 
calving time, until she leaves the herd. 


(4) A maternity barn with sufficient box stalls to accommo- 
date the 200 cows in the unit at calving time. 


(5) A calf barn with six tight partitioned box stalls designed 
to accommodate four heifer calves each. 


The losses in the herd, aside from the tuberculosis, have occurred 
chiefly because of abortion and sterility in cows and heifers and 
calf scours and pneumonia in the heifer calves. Our data upon 
the various losses are at many points imperfect, but upon the 
whole are unusually accurate. The data regarding the mortality 
in new-born calves and the rate of abortion in heifers during first 
pregnancy are quite complete and accurate. 

The data permit of varying groupings in order to bring out 
some of the most important truths. On May 3, 1909, the total 
number of females in the herd was 876 animals. From May 3, 
1909, to December 31, 1911, inclusive, there were born 491 heifer 
calves. Added to the original number, these give a total of 1,367 
animals. During this period of two years and four months 492 
cows were killed or sold, chiefly because of tuberculosis and 
sterility. ‘Twenty of the heifer calves died of or were killed for 
tuberculosis before reaching breeding age, and 249 of the heifer 
calves died from scours, pneumonia, and other causes, leaving 
out of the total of 491 heifer calves born 222, or 45 per cent, 
which reached breeding age. On December 25, 1911, the herd 
totalled 623 as compared with 876 in May, 1909, a deficit of 253 
females or a loss of 29 per cent in 82 months. 

During this same period there were 123 abortions, so that, 
of a total of 704 pregnancies, 30 per cent aborted. Assuming that 
the sexes of the aborted fetuses were essentially equal in number, 
106 of the heifer fetuses were aborted. Ninety-nine of these abor- 
tions were in heifers pregnant for the first time, so that, out of 
the entire group of animals, 46 per cent of the total number of 
abortions occurred during first pregnancy. 

In the eight months of 1909 for which we have records, out of 
145 heifers pregnant for the first time, 14, or 9.7 per cent, aborted. 
In 1910 there were 164 heifers in first pregnancy, out of which 48, 
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or 29.3 per cent, aborted. In 1911, there were 77 first preg- 
nancies, of which 29, or 37.7 per cent aborted. In 1912, there 
were 56 pregnancies, out of which 35, or 63 per cent, aborted. 
In 1918, there were 44 heifers in first pregnancy, of which 18, or 
29.5 per cent, aborted. 

In 1912, owing to the very great discouragement regarding the 
mortality from white scours and pneumonia in calves and the 
high rate of abortion in heifers pregnant for the first time, the 
establishment decided to abandon temporarily the raising of heif- 
ers and sold 118 for veal. As a consequence, in the early part of 
1914, of those heifers which were left over from 1912 — that is, 
those which were born in 1912, prior to the sale of the 118 for 
veal — only three conceived, all of which calved. 

In 1910 I had been consulted regarding the diseases interfering 
with breeding in the herd and had suggested certain measures to 
reduce the mortality among the young calves. As these measures 
seemed to the management too complex, they were not put into 
operation. Consultation was had also with the management of an 
establishment engaged in the manufacture of sera and other bio- 
logic products. Cultures were made from the feces of the diseased 
calves, and bacterins or sera were compounded which were used 
in an effort to stem the mortality. These, however, were unavail- 
ing. Finally, in 1912, the recommendations made in 1910 were 
revised, simplified, and put into partial operation. 

Early in the history of the herd, the calves were allowed to 
nurse the mother for a time and no precautions were taken re- 
garding the cleanliness of the dam. When the calf was five or 
six days old, so that the milk of the cow was marketable, the 
calf was removed to the calf stable and fed at first upon raw mixed 
whole milk and later largely upon mixed skimmed milk, which 
was supposedly pasteurized, but upon investigation was found to 
be not at all sterile. The process was not reliable. Some tuber- 
culosis followed. The mortality from scours and pneumonia was 
high. Later the pasteurization was gradually rendered more and 
more reliable, but apparently did not reach the point of steriliza- 
tion. However, it was sufficiently complete to check materially 
the spread of tuberculosis from the milk, without greatly affecting 
the mortality from scours and pneumonia. 
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The revised plan for the management of the new-born calf was 
to take the cow out of the milking stable before calving, give her 
a thorough bath with soap and warm water, to which a consider- 
able amount of antiseptics was added, and then place her in a well 
disinfected and freshly bedded maternity stall. She was kept 
clean, the posterior parts, with the udder, being given special 
attention, up to the time of calving, and during the period that 
the calf was allowed to remain with her. 

At the age of ten days the calf was removed to the calf stable 
and placed in a group of from twenty to thirty or more calves of 
similar age. The cow was then returned to the milking barn. 
The feeding of the calf after entering the calf barn was not 
changed materially. It was fed upon pasteurized milk, possibly 
pasteurized more carefully than is common in dairies. 

Under these precautions, which were far from perfect, there 
was a sensible reduction in the mortality from calf scours and 
pneumonia (see Chart III), and as a consequence there was a 
larger number of heifers annually to be bred. These heifers began 
to calve in October, 1914. Of these pregnancies, the first fifty-five 
‘terminated without an abortion. Later, abortions appeared. In 
the forty months from May, 1909, to August, 1912, inclusive, 
there were observed amongst the original 876 dairy cows, heifers 
and heifer calves then on hand, and their progeny of breeding 
age, 203(*) abortions, which included presumably 101 female 
fetuses and 184 heifer calves born during the same period died 
within a few days after birth, a total of 285 prospective dairy 
cows, or a prospective loss of 7.1 females per month. Out of the 
593 heifer calves born during this period, but 95 calved at two 
years old, or an average of 2.7 per month, so that the heifers raised 
did little to replenish the herd. The average deficit in dairy cows 
was 110 per annum or 9 per month, and 7.1, or 79 per cent of 
these are at once accounted for by the recorded abortions of heifer 
fetuses and deaths of heifer calves from scours. 


1TIn some of the data those ealves which were alive when born, but died 
almost immediately, were classed as abortions; at other points in the data 
they had been included under calf scours and pneumonia. These differences in 
classification cause sight apparent variations in the data, which, however, 
are not essential. 
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With the high abortion rate, sterility inevitably played a highly 
destructive role. Had the herd been maintained simply at 504 
and no account made of heifers calving in first pregnancy, there 
should have terminated during the forty months 1680 pregnancies 
against a recorded total of 924, or a deficit of '756 pregnancies, or 
45 per cent. A large part of this deficit needs be attributed to 
sterility, but exact figures are not available. It is clear, however, 
that temporary sterility, resulting in delayed breeding, and perma- 
nent sterility, necessitating the sale of the cow, caused enormous 
losses. The value of growing sound fertile heifers is brought out 
in sharp contrast when we compare the heifers’ calving and the 
monthly deficits in dairy cows under the two plans of growing 
calves in herd B. In the first group, with an average of 2.7 calves 
per month from heifers in first pregnancy, there is a deficit of nine 
cows per month in the dairy herd. In the second group, since the 
first heifers began to calve, there has been a monthly average of 
six calves from heifers in first pregnancy, or more than double the 
number in the first group. 

Chart III brings out in a concrete way the changes in this herd, 
which we attribute to the feeding of the calves. In the first group 
of 593 heifer calves born, 184, or 31 per cent, perished within a 
few days after birth from white scours or pneumonia; in the 
second group, out of 904 heifer calves born, 203, or 22.4 per cent, 
succumbed from the same causes during the first few days of life. 
There follows a very interesting general reduction in the mor- 
tality of the calves. Thus, in the first group, by the time they had 
reached breeding age, 51.4 per cent of the heifers and heifer 
calves had died; an additional 19.9 per cent had been sold for 
veal. Thus, only 27.8 per cent of the total number of heifer calves 
born conceived. In the second group, when the mortality from 
scours had been definitely reduced by 8.6 per cent, the general 
reduction in the mortality before breeding age became very 
marked, so that the deaths up to breeding age, including those 
animals which would not conceive, totals 30.7 per cent, against 
51.4 per cent in the first group. Instead of 27.8 per cent having 
conceived, as in case of group I, 44.2 per cent conceived. There 
should be, of course, a deduction made from this of the 19.9 per 
cent of heifer calves sold for veal in the first group. Had they 
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been permitted to live, 16.4 per cent of these would presumably 
have died from various diseases before they conceived, while in 
the second group there remain 27 per cent of the heifer calves 
which have not bred. 

The most striking differences between the behavior of the two 
groups of calves when they have reached breeding age is in the 
rate of abortion. In the first group, 55.9 per cent calved and 44.1 
per cent aborted; in the second group, 90.2 per cent have calved 
and 9.8 per cent have aborted. We have been unable to find any 
explanation for this change in the rate of abortion except the 
method of feeding the heifer calves. It is well recognized that 
the rate of abortion shifts from year to year in any herd and that 
sometimes the change is very abrupt and not readily explained. 
In such cases, however, the abortion rate affects the animals of 
different ages very much the same. That is, if the abortion rate 
falls in heifers, it does the same in adults; if it drops materially 
in adults, it probably, though not so surely, drops also in heifers. 
In this herd, however, such an explanation is untenable because the 
change in the abortion rate in adults has not been material. In 
the period covered by the first group — that is, in the period from 
May, 1909, to September 1, 1912, inclusive — the abortion rate in 
adult cows in their third or later pregnancy was 16 per cent. 
During the period covered by the births of heifer calves in the 
second group, the abortion rate has been 12.2 per cent — a varia- 
tion of 3.8 per cent. The reduction in the abortion rate in adult 
cows also permits of a logical explanation. During the time cov- 
ered by the second group, the diseased uteri of adults have been 
systematically douched and disinfected much of the time, which 
naturally removes much infection and renders pregnancy safer. 
In the first group the abortion rate during first pregnancy was 
28.1 per cent higher than the abortion rate in adults. In the 
second group, the abortion rate in heifers is 2.3 per cent lower 
than in the adults. The change was abrupt and _ corre- 
sponded exactly with the change in the feeding of the calves. 
That is, between the time when the calves grown in the 
first group had completed their first pregnancies and the first 
pregnancies of the second group had begun to terminate, the 
change in the rate of abortion shifted suddenly and the relation- 
ship has since remained constant. 
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Examining the data in detail with reference to the observed 
abortions during first pregnancy, we find that in 1909 and 1910 
there was a larger number of pregnant heifers than is reported 
for 1911 to March, 1914, inclusive. We have no data regarding 
the mortality in the heifer calves which were pregnant for the 
first time in 1909 and 1910. It is highly suggestive, however, 
that there were 145 terminations of pregnancy in heifers in the 
last eight months of 1909, or an average of 18 for each month, 
and during this period the abortion rate was 9.7 per cent. In 
1910 there were 164 heifers pregnant for the first time, an average 
of 14 per month, or 22.2 per cent, less pregnant heifers per month 
than in the previous year, and the abortion rate advances to 29.3 
per cent. In the next year there is a marked decrease in the 
number of pregnant heifers from 164 to 77, or a decrease of 53 
per cent in the number of first pregnancies, and the abortion rate 
advances to 38.7 per cent. In the following year there was a 
further drop to 56 first pregnancies, or a decrease of 27 per cent 
in the number, and the rate of abortion advanced to 63 per cent. 
In the next year there was a decrease in the number of pregnancies 
to 44, or 20 per cent, with a decrease in the abortion rate to 29.5 
per cent. 

The actual differences in the efficiency of the two groups of 
heifers is not told by the chart. I have insisted that the disease 
must be measured by the volume of sterility, abortion, premature 
birth, and metritis with or without retained fetal membranes, 
and more recently in a large measure the health of the new-born 
calves. While they do not appear in Chart III, the variations 
in the other phenomena are parallel to those of abortion. It is 
the practice to breed heifers at fifteen months in order to have 
them calve at two years. In the first group, where abortion aver- 
aged 44.1 per cent, first pregnancies terminated upon an average 
at twenty-eight months. In the second group, with an abortion 
rate of 9.8 per cent, the first pregnancies terminated when the 
heifers had reached an average age of twenty-five months, or three 
months earlier than in the first group. In the first group, the 
abortions and the inevitably associated premature births shorten 
materially the average age of the heifer when her first pregnancy 
terminated, so that there was an even greater variation in the 
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average age at which the heifers calved than is indicated by the 
data. In Chart III it is shown that permanent sterility demand- 
ing the sale of the heifers for beef caused appreciable losses, while 
in the second group these losses become insignificant. In each 
group, however, the permanent sterility is insignificant from an 
economic viewpoint as compared with the temporary sterility. The 
203 heifers in the second group in Chart III, calving on an ave- 
rage three months earlier than those in the first group, rendered 
a total dairy service of 609 months before the beginning of dairy 
service in the first group. If ten months are accepted as a dairy 
year (allowing two months of rest before calving), the increase of 
efficiency equals the dairying efficiency of 61 cows for one year — 
a very important economic item. 

It is important to realize that the temporary sterility is largely 
embryonic abortion or other equally significant disease of the 
genital organs referable to the abortion infection. The breeder 
should realize fully that, with some exceptions, temporary sterility 
is not only contagious abortion, but that in a large proportion of 
such cases conception has occurred, but the embrvo is expelled ere 
it has reached dimensions to attract attention. This is brought 
out in Chart II, where numbers 34, 34a and 34b have been served 
repeatedly with notable skips in estrum and a very high rate 
of known abortion (50 per cent), while numbers 49 and 49a have 
bred far more promptly with but a single skip (49b.in second 
breeding) without an abortion thus far. 

The changes in the prevalence of metritis and retained after- 
birth in Herd B have been equally conspicuous. In the first group, 
retained fetal membranes were common, not rarely proving fatal, 
frequently destroying the dairying efficiency, and often causing 
incurable sterility; in the second group, metritis and retained 
afterbirth have vanished as an important economic factor. 

With these changes comes an inevitable increase in the dairying 
efficiency of two-year-old heifers. Whenever abortion is rampant 
in heifers (or, for that matter, in cows of any age) the dairy 
efficiency of those calving at full term is inevitable greatly lowered. 
As the ratio of abortion increases, the dairy efficiency of those 
which do not abort decreases. That is, the higher the rate of 
abortion in a group of heifers in first pregnancy, the higher the 
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virulence of the infection in the remnant of the group which calve 
at full term, and this intensity of infection affects the efficiency of 
lactation. Before the real significance of contagious abortion can 
be comprehended, the entire complex group of disasters which the 
disease causes must be recognized as a unit — as a single disease. 

In Herd B tuberculosis and the sterility-abortion-calf scours 
group has each played its part. While measures have been insti- 
tuted somewhat independently for the suppression of each, they 
have proven complementary at every point, and the two diseases 
have been simultaneously repressed. The herd had shown an 
annual deficit of several thousands of dollars; the past year has 
shown a profit. While this economic revolution is attributable 
in a large measure to the better control of tuberculosis, it is in 
much larger measure due to the repression of the sterility-abortion- 
ealf scours group. Excluding the control of tuberculosis by quar- 
antine or by slaughter, any sanitary measures intelligently applied 
for the suppression of one will favorably affect the other disease. 

The large number of heifers in first pregnancy during 1909 
and 1910 would suggest that the mortality in the group when 
_ new-born calves was low. The only exception to the parallelism 
between the number of heifers which were pregnant for the first 
time and the inverse ratio of abortion was that of 1913. In a 
general way the variations in the rate of abortion in first preg- 
nancy have been remarkably in harmony with the variations in 
the mortality in the group as young calves from calf scours and 
pneumonia. 

The chart shows apparently an undue variation in the abortion 
rate of the two respective groups when compared with the varia- 
tion in mortality from white scours and pneumonia. This, how- 
ever, seems to admit of rational explanation. The calf scours 
and pneumonia, so far as we understand the problem at present, 
are due to a mixed infection. The influence of the infection upon 
the future breeding of the calf in case it lives may be dependent 
more definitely upon one infecting agent than upon another. 
Abortion itself, as understood, is by no means always a pure infec- 
tion, but is generally mixed. That is, we are inclined to the 
belief that, although the abortion bacillus is the fundamental cause 
of abortion, it is aided materially by the presence of secondary 
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invaders, such as various members of the colon group and strep- 
tocoeci. So also are scours and pneumonia of calves. Some cases 
are unquestionably due to the Bang abortion bacillus alone, or 
practically alone, but in the vast majority of cases the investigator 
observes, not the abortion bacillus, but the colon or streptococcus. 
It is quite possible, if not probable, that the abortion organism is 
commonly present and plays its part, but we cannot know this 
with our present methods of search, because the secondary invad- 
ers are so profuse in their growth that the abortion bacillus, if 
present, is veiled and exceedingly difficult of recognition. What 
appears a probable explanation for the greater variation in the 
abortion rate than in the mortality from white scours in the two 
groups is that, in pasteurizing the milk for the second group, the 
abortion bacilli were very largely destroyed without the colon 
bacillus being so completely eliminated. It is the common report 
in the pasteurization of milk that the colon group of bacilli are 
among the last, if not the last, to be destroyed by heat. It is 
known that in this herd the pasteurization of the milk did not 
mean sterilization. The milk had to be fed soon after its pasteuri- 
zation or it decomposed and acquired a very foul odor, due pre- 
sumably to the multiplication of the colon organisms in the absence 
of the restraining lactic acid bacilli. 

It is not, however, entirely a question of the preparation of the 
milk which fixed the frequency and intensity of the white scours. 
Running together in a common room, any sound calves were always 
exposed to any infection which a diseased one might introduce. 
If a new calf, already infected, were brought in from its mother, 
the pasteurization of the milk could not prevent the spread of the 
infection to the other calves. The plan of growing calves in com- 
mon rooms could not prevent the spread of scours, and the success 
could only be of that partial character which the records bring 
out so strongly. At any time, upon the introduction of virulent 
infection by means of a diseased calf, the infection may very 
readily break loose as a storm. This is quite well illustrated in 
the calf records of the herd from December 1, 1915, to February 1, 
1916, inclusive. During this period there were born 69 calves, 
of which 34, or 50 per cent, died. The management then made a 
change by which the new-born calves were held in clean stalls in 
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isolated groups of four and greater care was taken to prevent the 
spread of infection. From February 1 to October 22, 1916, inclu- 
sive, there were born 153 calves, with a mortality of 7 calves, or 
4.6 per cent. The change in the mortality must, therefore, not be 
attributed entirely to the preparation of the milk, but involves 
other elements in the care as well, and especially involves the very 
important element of contagion from calf to calf. 

Various theories might be offered for the differences in the 
rate of abortion in these two groups of calves, but no one of them, 
so far as we can find, except the change in the feeding of the 
calves, will withstand a critical study. It is quite generally be- 
heved that the disease spreads rapidly by ordinary cohabitation. 
The calves of the two groups, however, were kept in the same 
stable. In the heifer stable, where the heifers are bred for the 
first time, a considerable number of the first group still remained 
when the second group began coming in. Naturally, they were 
bred to the same bulls. Each group of heifers, after they had 
conceived and were four to six months pregnant, were taken, 
according to convenience, to one of the three dairy stables and 
- placed in any vacant stanchions which might exist. They were 
subjected constantly to the same cohabitory exposure; the two 
groups were cared for by the same group of men, of constantly 
shifting personnel; they occupied the same stables, paddocks, and 
pastures; they used the same water, and they were fed upon food 
of the same character from hke sources. 

If there was any material change in the character of the bulls 
used, so far as known, it consisted of the use upon the second group 
of some young bulls which had been grown in the group as part of 
it, and consequently referred back to the same cause — the method 
of feeding the new-born calf. 

It seems impossible, after studying the records of the herd very 
carefully, to find any explanation for the change in the abortion 
rate during first pregnancy except the feeding of the new-born 
calves. The feeding and care of the new-born calves has been 
anything but perfect, even under the amended plan. What the 
results would be were the mortality from white scours and pneu- 
monia practically eliminated, as we believe can be readily done, 
we do not know. 
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A very interesting element in the data is that the calves, as 
they were grown, were each exposed to certain important sources 
of infection. In the first place, all the calves in both groups 
were equally exposed to any intra-uterine infection. We know 
that this is an important element in the production of scours. In 
the second place, all the calves in both groups were exposed alike 
to the contamination of the milk within the udder. It has been 
shown recently that the bacillus abortus exists commonly in the 
udders of dairy cows. Schroeder contends that the udder is the 
principal reservoir for the multiplication and the indefinite per- 
sistence of the organism in the body of the cow. Certainly at 
present it is the most frequent known source from which the 
bacillus may be obtained. The exposure of the two groups of 
calves to this source of infection has been alike for the first ten 
days of the life of the calf. When the calf is taken from the cow 
and placed upon pasteurized milk, the exposure of the two groups 
is alike except for probable differences in the process of pasteuriza- 
tion. ‘There is every reason to believe that the process has been 
much more carefully carried out for the second group. Recently 
the milk has been boiled after the first ten days, but the heifer 
calves affected by this change have not yet reached breeding age. 

The great difference in exposure to the infection of contagious 
abortion and to the colon and other bacilli has been in the care 
of the cow at the time of calving and immediately afterwards. 
Previously it was supposed that any cow was clean enough to 
give birth to a calf and that, after she had given borth to it, she 
was clean enough for the calf to suck. In large herds such as 
Herd B there is inevitably a high degree of virulent infection in 
the genital tract of many of the cows. Before and after calving, 
large volumes of virulent discharges loaded with the abortion 
bacilli, colon organisms, and streptoccocci, flow down the tail and 
thighs, to soil the exterior of the udder and teats. If the cow is 
not washed and her udder is not kept carefully cleaned, the calf 
inevitably takes with its milk a large volume of virulent organ- 
isms which have reached the exterior of the udder from the genital 
tract. Especially is this true when there is marked metritis, 
with or without retained afterbirth, so that pints or quarts of viru- 
lent discharges are daily making their way down along the thighs 
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and tail, to contaminate disgustingly the udder and teats. ‘The evi- 
dence in Herd B goes to show that this is one of the most danger- 
ous sources of infection. It appears, so far as the danger to calves 
is concerned, to be infinitely more important than the infection 
within the udder. Neither do we know precisely what influence 
the infection upon the exterior of the udder and teats exerts upon 
the degree of infection within the udder. Schroeder contends, 
with apparent reason, that the infection in the udder may be 
deposited there from the blood stream, but he has also shown that it 
may be injected into the udder and believes that it may gain the 
udder by being carried from the diseased to the healthy gland 
upon the hands of the milker. If it can be carried readily by the 
hands of the milker, certainly such virulent discharges as are often 
observed flowing down from the vulva would have a much greater 
danger for the udder than the milker’s hands. This is in complete 
conformity with clinical observation. In Herd B during the 
growth of the calves under the first plan, mammitis, or garget, was 
rampant, and many cows had to be discarded because of such 
disease. Under the second plan, the frequency of mammitis has 
been greatly lessened. 


Tue Iyruuencr or CorpuLATION AND OruErR AagEmncrres UPron 
THE AGGLUTINATING PowER oF THE Brioop 


In the researches of this department, it has been observed for 
several years that the results of the agglutination test of the serum 
of cows upon emulsions of abortion bacilli varied greatly at differ- 
ent times, but no definite study was undertaken to determine the 
explanation or reason for those variations. In young animals 
especially, the results have proven highly erratic and confusing. 

It was early observed that the blood serum of new-born calves 
usually, but by no means always, tested negative at 1-10. Occa- 
sionally it caused an agglutination in calves at 1-100 at the time of 
birth. The serum of those calves testing negative at 1-10 at birth 
quickly separated into two groups. In the first group, chiefly in 
herds where the abortion rate is low, where there is little metritis 
in the cows with or without retained afterbirth, and where the 
calves do not suffer prominently from scours, the agglutinating 
power of the blood of calves remains weak or nil at 1-10 for 
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two, three, or more months, then becomes positive at 1-10 and 
tends to remain almost static, advancing occasionally to 1-25 up 
to sexual maturity. If a calf born in a highly infected herd, but 
whose blood reacts negative at 1-10 at the time of birth, be fed 
upon boiled milk, the agglutinating power of the blood tends to 
remain feeble or negative at 1-10 for several months and then 
advance gradually up to puberty. If a calf born in a highly in- 
fected herd, although its blood is at first negative at 1-10, is fed 
raw milk from the herd, the agglutinating power of the blood 
advances rapidly and at the age of seven to fifteen days may ac- 
quire an agglutinating power of 1-50, 1-100, or even 1—1000. 
The high agglutinating power persists for a few weeks, then slowly 
recedes, and at ninety to 100 days may be almost, though not quite 
as feeble as in those calves in herds suffering only slightly from 
the abortion group of diseases or those calves fed wholly upon 
boiled milk. 

The reaction then remains variable until the calf, of either sex, 
reaches sexual maturity. Some calves then show a sudden moder- 
ate increase in agglutinating power, in such a manner as to sug- 
gest that the advent of sexual life may or does tend to cause an 
increase in the agglutinating power of the blood. 

When sexual desire is permitted to result in copulation, a 
sudden and marked advance in the agglutinating power of the 
blood of both sexes occurs so frequently that it appears that sexual 
activity definitely and generally intensifies the reaction. In the 
researches of this department, the opportunities for studying this 
point have been greatly limited, so that our data are restricted in 
volume and weakened by the infrequency of the tests. 

The data at hand relating to copulation, though small in volume 
and admittedly very fragmentary, appear to be worthy of record 
in order that the attention of investigators may be directed thereto. 
The influence upon the agglutinating power of the blood appears 
to be most marked from the first copulation, although repeated 
copulation appears for a time to advance the agelutinating index. 

Some of these observations have already been recorded in the 
Annual Report for 1913-1914, the chart accompanying which is 
reinserted here as Chart IV. This, with Chart V, indicates the 
variations in agglutinating power in response to the influences 
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The findings here recorded justify further studies be- 


cause, if it is found that sexual maturity and copulation intensify 


the agglutinating power of the blood in both sexes, it would pro- 


named. 


vide valuable suggestions regarding the nature of the infection and 


some of the principles involved in its control. 
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CENT WV: 
ResEaRcH upon Animats Numsers 10, 7, 11, 50, 1, 3 anv 101. 


Number 10 is a male; the others females. 

Numbers 1, 3, 7, 10 and 11 were grown upon boiled milk. 

Numbers 50 and 101 were grown upon raw milk. 

The spaces between the regular perpendicular lines represent calendar 
months and the dotted perpendicular lines between the former represent 
copulations. The angular tracings in solid black lines indicate complete 
agglutinating power up to the horizontal line it reaches, and any extension in 
the form of dotted lines indicates that the agglutination was partial only. 
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Cuart V — (Continued) 
No. 3 


Disrases oF NEw-Born Caves 


The diseases of new-born calves constitute a highly important 
part of the problem of the diseases of breeding cattle. This group 
presents three important considerations: 


(1) The diseases of the individual new-born calf as a peril 
to its life, vigor, and growth. 

(2) The sick calf as a menace to the health and lives of calves 
with which it may come in direct or indirect contact. 


(3) The influence of the diseases of the new-born calf upon its 
efficiency as a breeding and dairy animal in case it survives and 
reaches adult life. 


The two outstanding diseases or aspects of the group are calf 
scours, or white scours, and calf pneumonia. Associated with 
these, and inseparable as yet bacteriologically and clinically, is the 
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acute septicaemia of new-born calves and the acute arthritis, or 
joint ill. Other pathological conditions arise more rarely belong- 
ing to, or at least inseparable from, this great group. 

The diseases of new-born calves have received very scant atten- 
tion, both bacteriologically and clinically. One of the best known 
studies upon this question is that by Nocard in 1901, at the close 
of which he announced that the infection of white scours invades 
the body of the calf chiefly or wholly through the broken umbilic 
cord. These studies of Nocard were not extensive and have not 
been seriously followed by other investigators. His conclusions, 
based upon inadequate observations, have led to much confusion 
in the handling of the disease. Almost no accurate observations 
upon this subject have been recorded anywhere. Reliable inves- 
tigations are difficult to make. Breeders of pedigreed cattle do not 
care to have research work upon the calves in their herds because 
of the almost unavoidable publicity, which they abhor, and because 
of the value of the calves, which causes them to be exceedingly 
fearful of possible losses due to the research work. The ordinary 
dairyman, who does not care particularly about growing his calves, 
because they are of comparatively low value, does not facilitate 
research work because he considers it not worth the trouble. For 
these and other reasons, this group of diseases has gone without 
any very extensive or accurate observations. The handling of 
this group has been left very largly to the manufacturers of bio- 
logic products -or the compounders of various drugs. These manu- 
facturers send out their drugs or biologic products and receive 
from users of them favorable reports in some cases, which they 
very naturally use as advertisements for their preparations. Such 
reports have little value. They are generally very misleading 
because the cessation of the scours or pneumonia is recorded and 
the failure of calves to recover usually goes unrecorded. The 
result is a badly prejudiced report, and the conclusions based 
thereon are unavoidably erroneous. 

Informal clinical observations have been made for a number of 
years. It is observed that calf scours and pneumonia, like abor- 
tion, sterility, and retained afterbirth, are exceedingly erratic 
in their appearance and disappearance from a herd. No breeder 
can well know just when an outbreak is to occur or how serious 
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it may prove. Sometimes a single calf sickens and dies, and 
apparently that is the end of it. In other cases the disease breaks 
as a storm in a stable and kills 50 to 100 per cent of the new- 
born calves over a long period. In large establishments, like Herd 
B, q. v., the average mortality from white scours and pneumonia 
is very high, usually reaching 25 to 30 per cent or more. Since 
in Herd B the calves are of moderate value only, it might errone- 
ously be thought that the management was indifferent and that 
energetic meastires for the control of the disease were consequently 
wanting. In the data hereto attached, we are dealing with a herd 
of an entirely different type, where the new-born calves have an 
estimated value of from $100 to $1,000 each, with an average 
estimated value of probably $250, so that there is ample reason 
for doing all that can well be done to reduce the mortality from 
this group of diseases. In spite of the great value of the calves, 
out of the subjoined list (Table A) of ninety-eight calves that 
were born from January 1, 1915, to June 1, 1916, at the time of 
the beginning of our experiments, forty calves — 41 per cent of 
the total — died from scours or later from other diseases belonging 
to this group and following as a consequence of this infection. 
It is consequently not a disease of cheap animals. If vital sta- 
tistics could be had in the highly valuable herds of the country. 
it would be found that the losses from this group of infections are 
really quite appalling. 

The group is exceedingly complex and the outstanding mem- 
bers of it have been regarded generally as separate diseases. 
Breeders speak of calf scours, of calf pneumonia, of arthritis 
(joint ill), and of calf septicaemia. When these various aspects 
of the disease are carefully studied bacteriologically and clinically, 
no material differences can be distinguished. Inevitably there 
is a mixed infection and it is impossible to place the blame for the 
entire group upon any one disease-producing organism. It is 
found, however, upon examination, that there stand out promi- 
nently two groups of organisms — the abortion bacillus of Bang 
and the colon group, mixed with which there is a variable number 
of other organisms existing very commonly and capable of induce- 
ing disease when gaining entrance into the tissues of the body. 
So far as we know, the organisms which cause this group of 
diseases in calves exist always in the organs of adult cattle. The 
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injuries which they are capable of accomplishing in calves must 
be referred to the two facts that the calves are unaccustomed to 
these organisms — that is, they have acquired no working immun- 
ity against them— and that the volume and virulence of the 
organisms which gain admission to the body of the calf are unduly 
great, thus breaking down such feeble barriers as nature has 
at the time provided. 

There are three principal sources of these infections, from which 
the calf may obtain them in large volume and of virulent type. 
In the first place, the calf may and does obtain these during 
intra-uterine life from the infected uterine cavity of the mother. 
This source has been quite clearly established in the course of 
the investigations which we have made. The infection of the 
fetus is through the chorion from the utero-chorionic space. In 
those cases where the abortion infection is severe in the uterine 
cavity of the pregnant animal, the uterine seal is frequently broken 
down so that any infection which may exist in the vagina may and 
does readily extend into the uterine cavity, bringing about there 
a mixed infection, consisting of the abortion bacillus, which, ac- 
cording to our present knowledge, is the original offender, colon 
bacilli, and other organisms. Eventually, these grow through the 
chorion and gain thereby the amniotic or the allantoic fluid. If 
they gain the allantoic fluid, they may possibly but not at all 
readily enter the fetal body through the urachus, and urinary 
bladder. Far more readily and probably they may pass from the 
allantoic fluid through the thin intervening membrane into the 
amniotie fluid. 

Whether the organism reaches the amniotic fluid directly 
through the chorion or indirectly from the allantoic fluid, is not 
material. The important point is that the infection may and does 
penetrate to the amniotic cavity and is swallowed by the fetus. 
The amniotic fluid which is swallowed by the fetus does not pass 
through the anus, but is absorbed from the intestines and enters 
the fetal circulation. Thus, the intestinal walls constitute a filter 
for the swallowed fluid. The fetus is constantly shedding hairs, 
as soon as it has any hairs to shed. It also sheds epithelium. The 
hairs, epithelium and other solids suspended in the amniotic fluid 
are filtered out after being swallowed and remain in the posterior 
portion of the alimentary tract, to contribute to the formation of 
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the meconium. Any bacteria which gain entrance to the amniotic 
fluid are likewise swallowed and are as a rule detained in the 
large intestine as an integral part of the meconium. The most 
marked other addition to the meconium is that of the bile from 
the liver. This becomes desiccated and, mixed with the fetal hairs 
and other debris, forms in compact pellets or masses, which we 
know as the meconium. The biliary salts, entering into the 
meconium, serve to restrain bacterial growth, and it is only when 
the volume and virluence of the bacteria swallowed reach a 
preponderating intensity that the restraining power of the inspis- 
sated bile is overcome and disaster to the fetus follows. So long 
as the biliary salts are competent to hold in leash the bacilli which 
are swallowed by the fetus, the amniotic fluid remains clear, while 
the allantoic fluid, which is not subject to this filtering process, is 
very frequently clouded. If, however, the infection swallowed by 
the fetus is sufficiently virulent to overcome the barrier afforded 
by the bile in the meconium and by the intestinal walls themselves, 
disease of the fetus at once supervenes. Severe fetal diarrhea then 
becomes established; the fetus has white, or ealf scours. The intes- 

tinal contents are then emptied into the amniotie eavity, so that 
when the calf is born or is expelled dead a great mass of diarrheic 
feces is found distending the amniotic sac. We have observed 
as much as five to ten gallons of such feces expelled from the am- 
niotic sac prior to and during the expulsion of the fetus. In 
such eases the exterior of the fetus is dirty, covered over with soft, 
yellow feces. Very frequently the fetus is dead at the time of 
expulsion. Sometimes the fetus is expelled alive and quickly dies. 
In other cases the calf may recover promptly and grow vigorously. 

Most frequently the meconium holds the infection which is de- 
posited therein in abeyance, until the calf is born. Then, with 
the taking of milk into the alimentary tract, a new opportunity 
is afforded for the multiplication of the organisms present, and 
scours more or less promptly supervenes. 

The new-born calf is not always afflicted with scours, as revealed 
by the expulsion of large amounts of thin feces. Instead, it is not 
at all rare for the new-born calf to be exceedingly listless and dull. 
It is too weak to get up, and perhaps too weak to stand if it is 
helped to its feet. During this time, perhaps, it has no evacuation 
of the bowels. The calf dies from an acute sepsis. This type of 
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disease is especially common in premature births. Inevitably, a 
prematurely born calf is highly infected, not with one, as a rule, 
but with several kinds of bacteria. In many cases the whole sys- 
tem of the new-born calf is overwhelmed. It may be able to stand, 
but does not eat. Frequently it has a peculiar voice. It bleats con- 
tinuously, making a sound much like that of a kid or a lamb. In 
these cases of acute sepsis, the calf dies without the intestines re- 
acting and attempting to throw off the infection by means of pro- 
fuse intestinal discharges. 

If the calf escapes the acute sepsis and survives for a few hours 

to several days, the infection already in its intestinal tract accu- 
mulates force, and calf scours or dysentery becomes established. 
The symptoms of the scours are necessarily greatly varied. It is 
frequently known as white scours, but the feces may be white or 
almost any other color. The first symptoms of approaching scours 
are vague, and frequently misleading. If the feces from the calf 
are observed closely, one of the first symptoms seen is some patches 
of blood covering the fecal pellets. Sometimes there is a cubic cen- 
timeter or more of blood spread out over a fecal mass. The blood 
looks fresh, as if the bowel had in some way been torn and a recent 
hemorrhage had occurred within the intestine and clotted there. 
Sometimes the feces are merely flecked with blood. 
_ We do not know how often the feces are bloody prior to the 
advent of the dysentery. Close observations upon this point are 
wanting. In those calves which have been watched closely and 
continuously, however, this premonitory symptom is very promi- 
nent, and the question arises: How nearly constant may it be? It 
is a misleading symptom until one is initiated into the behavior 
of the disease. The calf at this time appears quite well, and it 
may be two to four hours afterward before the storm breaks and 
the calf is observed to be seriously ill. 

Another symptom which frequently arises suddenly and indi- 
cates the near approach of the storm is arthritis, usually of the 
stifle or tarsus. At one time the calf is observed playing and per- 
haps takes its milk with avidity and seems in all respects perfectly 
well. An hour afterward, it is excessively lame and will bear no 
weight upon one of its limbs. It is dull and prefers to lie down all 
the time. If forced to get up, it goes limping about. If the limb 
is carefully examined, one or more of the articulations will be 
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found somewhat swollen, an increase of synovia present, and the 
joint intensely painful upon palpation. The calf breathes some- 
what hurriedly and its temperature may suddenly mount to 104 F. 
or higher. It may still take milk when offered, or may refuse it 
entirely. 

A little later, the dysentery appears in a virulent form. The 
feces are usually light colored and very tenacious, sticking to the 
tail and buttocks. The consistency of the feces varies greatly. 
They may be simply watery discharges and the calf may show con- 
siderable tenesmus in evacuating the bowels. The stools are filled 
with gas bubbles and give off a very fetid odor. Depending upon 
the intensity of the disease and the vigor with which it is handled, 
the destiny of the calf varies widely. In many cases it droops and 
dies within six to twelve hours after first observed ailing, or the 
disease may be slow, destroying the life of the patient at almost 
any time up to several weeks. 

If, at the beginning of the scours, we destroy the animal, if the 
new-born calf has died from acute sepsis, or if the fetus has died 
within the uterus (abortion), an autopsy generally reveals the 
lesions of acute sepsis; the liver and spleen are dotted over with 
hemorrhagic spots; the joints are very frequently distended with 
a dirty flocculent exudate, usually watery, perhaps containing 
clots of synovia; the joint contents are frequently flecked with 
blood. The changes in the alimentary canal are usually very slight 
in the anterior part. The stomach in many cases contains nor- 
mally curded milk, as if digestion had begun in an orderly man- 
ner. Then, as the alimentary tract is followed backward, increas- 
ing evidences of disease appear. Jirst, there are here and there 
small patches of inflammation of the mucosa and as the posterior 
end of the gut is approached the mucosa is found uniformly highly » 
inflamed, swollen, and intensely red. 

This group of cases, in which the foundation for scours has been 
laid during intra-uterine life and in which the scours may be pres- 
ent at the time of birth, constitutes the direct link in the chain 
existing between the scours and pneumonia of the calf and the 
contagious abortion. If a cow has metritis during her pregnancy 
—the metritis of contagious abortion —- which has not been suf- 
ficiently intense to destroy the life of the fetus, the meconium of 
the new-born calf frequently shows culturally the same bacteria as 
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the uterine cavity of the mother. This is especially marked in 
those cases of the metritis of contagious abortion complicated by 
retention of the fetal membranes. Our. colleague, Dr. Hagan, 
removing a cotyledon from such an animal, obtained, deep within 
the placental mass, where accidental infection was excluded, cul- 
tures apparently identical with those obtained from the meconium 
of the new-born calf. Other data and clinical observations confirm 
these findings. The disease then becomes, in the strictest etymolo- 
gical sense, hereditary. That is, it is a disease transmitted directly 
from parent to offspring in utero. 

Passing from this group of cases, the new-born calf, if born 
sound and free from infection, may quickly be exposed to virulent 
infections from various sources. First of all, and of greatest 
importance, as indicated by the data in Herd B, are the virulent 
discharges from the diseased uterus of the cow. It has from the 
first been fully recognized that the largest volume and most viru- 
lent type of abortion infection exists in the cavity of the uterus. 
This we know is expelled very largely before the calf is born, and 
an immense volume is thrown out during the birth act. After birth 
the metritis persisting causes a voluminous discharge of highly 
infective material which escapes from the vulva and flows down 
along the thighs and tail to the udder and teats. Unless unusual 
precautions are taken, the new-born calf takes the infection into 
its digestive tract with its first mouthful of milk, no matter 
whether the calf is allowed to suck or whether a careless milker 
draws the milk for the calf in such a way as to include the viru- 
lent discharges. The result is the same. Not only does the calf 
get in its food in this way the abortion bacillus, but the entire 
complex infection which has existed in the uterus of the pregnant 
cow. Especially when there are retained fetal membranes, the 
infection in the genital discharges is highly complex, revealing 
largely the colon group which takes so prominent a part in the 
biology of calf scours. 

Even if the udder be washed clean, the interior of the gland 
itself, as has been shown by Schroeder and others, contains the 
abortion bacilli. Other disease-producing organisms also exist 
within the udder to a greater or less extent, especially in the pres- 
ence of mammitis, so that, whenever the udder is seriously in- 
fected, the peril to the calf is great. We know only too well also 
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that dairymen frequently take the milk from such diseased cows to 
feed to the calves, as a matter of supposed economy, however false 
the economy may be. 

In our clinical observations, there is constant harmony between 
the degree of disease in the uterus of the dam and the tendency 
of the calf to suffer from scours, so long as the scours is primary ; 
that is, so long as the scours infection is transmitted from the 
mother to her fetus or new-born calf. 

A single primary case of intense scours may serve as a leaven 
for an exceedingly disastrous outbreak in a herd. Veterinarians 
and breeders have too long been content with the conclusion of 
Nocard, that the one great cause of white scours in calves is 
umbilic infection. Time and again we observe where one calf with 
scours is placed with other calves several days old and apparently 
well, that the others very promptly contract the disease and suffer 
very seriously, if not fatally. It has now been very clearly estab- 
lished that the fetus in utero gets calf scours by swallowing the 
infection in its amniotic fluid. It is equally clear, from the data 
in Herd B (Chart III), that the new-born calf most frequently 
_ gets the infection by swallowing it with its milk. The evidence is 
so clear and emphatic that it can not be reasonably doubted. 
Indeed, one should not expect otherwise than that an infectious 
disease of the digestive tract would be most readily conveyed 
through the mouth. One sick calf placed in a stall with healthy 
calves or — which is equally bad from a sanitary standpoint — a 
sick calf placed in a stall adjoining another stall in which sound 
calves are kept, with partitions consisting simply of bars or of 
woven wire, gives every opportunity for the infection to spread 
from calf to calf. When the sick calf is placed in a stall with 
well calves, the feces — or, in case of pneumonia, the sputum — 
is thrown about the stall indiscriminately, the other calves hecome 
soiled and lick themselves or the soiled, diseased calf; they suck 
each other, or pick up the infection from the soiled bedding or 
food, and swallow a large amount of highly virulent matter. 

The crowding of new-born calves together in a single stall,. 
regardless of health or disease, and the building of calf stalls with 
open partitions are crimes against animal husbandry. The plan 
is directly opposed to all sanitary considerations and in the present 
state of the health of our herds is one of the most disastrous prac- 
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tices in which a breeder or dairyman can indulge. Calves should 
always have separate stalls with solid partitions so that they are 
wholly isolated from other calves until their health is assured. 

The conclusion of Nocard that white scours is transmitted 
chiefly through the umbilie wound admittedly contains an import- 
ant element of truth. There can be no doubt that the infection 
may thus be spread, but this avenue does not constitute the only 
way and it is equally certain that it is not the chief avenue of 
infection. As a matter of course, the navel stump should always 
be properly disinfected and cared for. That is good animal hus- 
bandry and avoids many serious losses, but it is fatal to depend 
upon this as the cornerstone in the control of such an infection as 
white scours and pneumonia. 

The pneumonia of calves is indistinguishable at present, so far 
as its bacteriology goes, from calf scours. It attacks ordinarily the 
older calves. The infection acts very slowly. Either the volume 
or the virulence of the infection has been less or the resisting 
power of the calf greater, and the clinical evidences of the disease 
are delayed in a large measure. However, pneumonia rarely, if 
ever, occurs without scours. It occurs so frequently, however, 
without severe scours that many observers fail to note the latter. 
In fact, digestive disturbances are so common in calves, especially 
in large dairying and breeding herds, that only a few of the worst 
cases of scours are observed. In a large proportion of the herds 
of cattle, there is a mild chronic scours. The feces are fetid and 
somewhat soft. The bowels are irregular. Sometimes the calf is 
constipated. All the time, however, the feces are exceedingly sticky 
and gummy, so that in defecating they adhere to the tail and 
thighs. It is not uncommon to observe every calf in the herd 
thus soiled with feces, while the owner believes that his calves are 
well and absolutely free from scours. The calves eat fairly well 
and grow some, but the soiling of the posterior parts continues. 
On the contrary, a calf which is sound never becomes soiled with 
feces about its tail and buttocks. In defecating the feces never 
adhere to the hairs, but are expelled free and the calf remains 
clean. 

Closely associated with the scours and pneumonia and consti- 
tuting a part of the general infection, so far as can be determined 
at present, is the “ joint ill” or arthritis. It is sometimes acute 


158 REPORT OF THE 


and sometimes chronic. We have already discussed the acute type. 
The chronic form assumes usually a rachitic type. ‘The joints 
become enlarged and hard, and the calf is stiff and refuses to play. 
There may be a very distinct lameness in one, two or three limbs, 
but in a general way there is a stiffness of the animal, with inabil- 
ity to move freely and a very marked desire to be let alone and 
keep still. The calf is very unthrifty and along with the rachitic 
symptoms there are nearly always evidences of bronchial or pul- 
monary irritation, the calf coughing frequently. At the same 
time, the tail and buttocks are soiled with the gummy feces; the 
general condition is very bad; the calf grows little or none in spite 
of liberal feeding; after lingering for several weeks, it very fre- 
quently dies, though in some cases it recovers slowly and may 
eventually acquire considerable size and the traces of the severe 
illness may largely disappear. 

There are frequently observed in new-born calves along with 
this complex infection, abscesses in the lips and cheeks. These 
tend to interfere very seriously with the welfare of the calf. They 
rupture into the mouth, and the highly infected pus is very largely 
or wholly swallowed to intensify the infection in the alimentary 
canal. The cavity of the abscess ulcerates and becomes exceedingly 
inflamed and tender. Not infrequently, these abscesses and ulcers 
seem to play a leading part in destroying the life of the calf. In 
the midst of the general severe infection, there is very little power 
in the tissues to heal such ulcers, so that as a general rule they do 
very badly unless vigorous measures are undertaken to improve the 
general health of the calf and bring under control the complex 
general infection, which at the same time is involving the entire 
digestive tract and the lungs. 

Not all calves suffermg from this mixed infection show any: 
such severe symptoms as those which we have described. It is an 
almost universal rule that, soon after a calf is born in a large dairy 
or breeding establishment, it loses the primitive lustre of its coat, 
the hair becomes rough and lustreless, and the calf becomes gaunt 
or pot-bellied. It plays some, but not as vigorously as it should. 
It eats fairly well, but its appetite is somewhat fastidious. Its 
growth is somewhat slow. Its feces are pasty and adhere to the 
tail and buttocks. When the calf reaches twelve to twenty weeks 
of age and begins to live very largely upon vegetable foods, the 
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lustre of its coat gradually reappears, the gaunt or pot-bellied con- 
dition improves, the calf shows better life, and its general growth 
and vigor become quite changed. The calf has passed through a 
long and severe exposure to a mixed and harmful infection and 
finally, when the highly infected food is largely displaced by hay 
and grain or grass, it at last gains mastery over the chronic infec- 
tion and resumes an apparently healthy condition. It then grows 
rapidly and nothing more is observed to remind one of the trial 
through which the animal has passed until it comes to breeding 
age. Then we find, as shown in the data in Herd B, that the 
breeding efficiency of the young animal goes back at once to the 
health of the young calf; if the calf was healthy and its exposure 
to infection limited, its breeding efficiency will be comparatively 
high; if ill as a young calf, its breeding efficiency will be low. 

Some breeders who are very observant find that heifer calves 
which are born prematurely at, say, seven to eight months, almost 
uniformly abort or calve prematurely in first pregnancy. This has 
so impressed some very observant breeders that they do not permit 
a calf born prematurely to live, but destroy it at once, not because 
they can not grow the calf, but because when grown it will be 
worthless. This observation is thoroughly in harmony with the 
foregoing, as the prematurely born calf is inevitably highly 
infected and, although it may apparently recover its health, never- 
theless that infection is planted deeply within its system and 
persists up to and beyond the first breeding year. In fact, we do 
not know how far beyond the first breeding year it goes. It is a 
question which requires much further study. For example, in 
Chart II, in our research animal Number 34, which we infected 
experimentally by injecting living cultures into her jugular vein 
when she was carrying in utero our Number 101, the infection 
was possibly transmitted in utero to Number 101 and is still pur- 
suing her relentlessly, after an interval of four years. The one 
example does not establish a principle, but a careful study of the 
chart opens up a very serious question which deserves far more 
attention than has yet been allotted to it. 

The evidences of the importance of maintaining the health of 
young calves became so great that we decided to undertake 
researches with a view to determining the precise nature of the 
infection and how the infection might be avoided; or, when exist- 
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ing, how it might be overcome or ameliorated. We were soon 
offered an opportunity to take up this work in a highly valuable 
breeding herd, which we shall designate Herd D. The herd con- 
sists of highly valuable registered Holsteins, in which abortion, 
sterility and retained afterbirth in cows and white scours and 
pneumonia in calves have long been a serious menace. Added to 
this, tuberculosis exists in the herd, although in what degree we 
have not been advised. Because of the tuberculosis in the herd, 
the management desired to feed the calves upon pasteurized milk. 
As in most herds, so in this one, we have no definition to offer 
for the word “ pasteurized.” The pasteurization was presumably 
carried on about as usual, but with just what accuracy and with 
what effect upon the milk we do not know. By referring to Table 
A, it will be observed that the mortality from scours and pneu- 
monia was very high, and furthermore that at those times when 
abortion was common, calf scours and pneumonia tended very 
strongly to break loose and complete the destruction which the 
abortion had so well begun. In other words, there is a close rela- 
tionship between the prevalence of abortion and that of the mor- 
tality from white scours and pneumonia. Having been approached 
by the management for advice, we asked and were granted per- 
mission to carry on some definite experiments. Unfortunately, as 
the herd is located at a distance of some three hundred miles, we 
could not give that close personal attention to the research work 
which we desired, and the work was necessarily discontinued 
before we had carried it far enough to meet the demands thor- 
oughly. However, we obtained numerous interesting data. The 
management extended every possible courtesy and co-operated 
heartily. 

We desired to use in our researches a large amount of calf scours: 
serum, and preferred to secure this from commercial houses, thus 
using products which are commonly available to breeders and 
dairymen in the open market. For this purpose we approached 
the well-known houses of Parke, Davis & Company and H. K. 
Mulford Company, who very courteously furnished us with all 
the serum which we desired. The serum of Parke, Davis & Com- 
pany is made by immunizing horses, using as an antigen various 
strains of the colon bacillus and other bacteria obtained from the 
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feces of calves affected with scours. The Mulford serum differs 
from that of Parke, Davis & Company in that the cow is used for 
immunization instead of the horse and the abortion bacillus is 
added to the colon and other organisms associated therewith. 
Securing an abundance of the serum, we planned experiments, in 
outline, as follows: 


(1) We procured from the owners a list of the pregnancies ter- 
minating January 1, 1915, to June 1, 1916, at which time prac- 
tically our experiment began. As accurately as possible, we have 
recorded in Table A the vital statistics of the calves born in this 
herd during the time named. When the research work began, 
every calf which remained in the calf stable was ill. The entire 
lot was unthrifty. Their bowels were irregular, commonly some- 
what diarrheic, though the feces as a rule were not very thin, but 
they varied greatly from day to day. At all times, however, the 
feces were very sticky and adhered to the tail and thighs. All 
the calves were coughing more or less. They were hidebound and 
either pot-bellied or gaunt, and the hair was without lustre. Some 
of them were markedly ill. 


(2) It was decided to select five of the calves which were suf- 
fering markedly from scours, including one severe case of pneu- 
monia, and try the effects of calf scours serum upon them. We 
were here entering a field of research which, so far as we know, 
had not been previously exploited. The calf scours serum has 
ordinarily been used as a last resort in highly acute cases of scours 
and has not been studied in older calves with such chronic lesions 
as old standing pneumonia, arthritis, and rachitic enlargements. 
We submit briefly, in the form of tables (Table B) the results 
upon these calves. It will be observed that in all cases there were 
distinct improvements, which we could attribute to nothing except 
the administration of the calf scours serum. The serum appeared 
to exert a direct and specific influence upon the course of the dis- 
ease, though necessarily the response could not be so prompt and 
spectacular in a way as in case of acute disease. Whatever the 
change in the condition of the animal, it must unavoidably be 
gradual. Still, the improvement was more marked and far more 
prompt than we had anticipated. 

6 
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(3) All cows in the herd which were well advanced in preg- 
nancy, nine, received hypodermically large quantities of the serum 
(Table C). Following the birth of the calves, we administered 
to each immediately large doses of the serum, accompanied by 
high enemas, consisting of a 1 per cent salt solution, to which was 
added frequently one-fourth per cent of Lugol’s solution. Approx- 
imately one-half gallon was used as an enema to each calf. The 
apparatus used consisted of an ordinary hospital irrigator to 
which was attached a pure gum horse catheter. The horse catheter 
— soft, pliable, smooth, and well-rounded at the end — was intro- 
duced gradually into the rectum while the enema was permitted to 
flow. By gradually advancing and sometimes slightly withdraw- 
ing, and by rotating the catheter upon its long axis, we generally 
succeeded in introducing it for a distance of eighteen to thirty 
inches, passing by much of the meconium. The first enema was 
given as soon as possible after the calf was born, so that the large 
intestine might be well emptied of the meconium at the beginning. 
The enema was repeated twice daily. It was found, by this course, 
that by catching the feces in a vessel while they were being 

expelled, we could avoid any soiling whatever of the bedding in 
the stall. The bowel was so thoroughly emptied that the calf did 
“not defecate at other times. The enemas were continued for four 
or five days. The calves were given at birth two doses — 20 ce. 
— of serum hypodermically, and thereafter each calf was given 
one dose — 10 cce.— twice daily, until four days old, so that in 
the four first days the calf received 90 cc. of the calf scours serum. 
The serum was then discontinued, to be renewed again should the 
calf show any scours, arthritis, or other symptoms suggesting the 
arousal of the infection. ‘The subjoined Table C gives in brief 
the amount of serum administered to the dams and their calves, 
with notes recording any marked abnormalities in the behavior 
of the calf. The results, as here recorded, show some things quite 
clearly and others dimly. In the first place, it is shown quite 
clearly that an enormous amount of the serum may be given to 
pregnant cows and to new-born calves without injury. In fact, 
there is but one record of apparent injury as a result of the admin- 
istration of the serum to cows. In that one instance there 
appeared to be a loss of appetite in the pregnant cows which had 
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received the M. serum, but this continued for a few hours only, 
and there was no reappearance of it after succeeding administra- 
tions. It is not certain just what caused this apparently slight 
indisposition. In another case, one of the calves after having 
received the serum, showed a very marked edematous swelling of 
the eyelids. We could not determine, however, whether the swell- 
ing had been caused by the disease or by the serum. Aside from 
these two slight irregularities, nothing was observed which could 
possibly be attributed to the ill effects from the administration of 
the serum. 
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TABLE A 


Recorp or THE Terminations or Preanancires in Herp D, 
January 1, 1915, ro May 21, 1916, Incuusrve 


Heatru or CaLr 
ipa [years ea eh Result ' ye ae Remarks 
At birth At 2 days 
Legon dite RAO ISS LOe) GaN, | Very weak == 10 
ete aie Shas Be H 
Sar oe) aici |" CG H H 
CARES | 4 | 1-25-15 Cc H H 
Oe es 9 Pe uss Cc EL H 
Gh. ae BN o> 7215 | Se H H , 
Minors yts 6 2-12-15 Cc H H 
Se 6 | 24915] ¢ H H 
Ose |} 2 | 216-15] A A | Still birth. 
105nh | 6 | 22715| © Hs H 
SS eee 6 3- 8-15 C H H 
tien ee aes fs) 3-14-15 C ise H 
13 chee: 5 3-24-15 C H H 
a ag 6 3-25-15 C se 150 Rachitis. 
Pome or z 3-28-15 Cc H H 
WOR oer 9 4-16-15 Cc H Prostrate (1) 5 
eet aae a 5 4-20-15 Cc H Prostrate |No record | Rachitis. 
13 ee 4 4-28-15 C H H 240 Gen. sepsis. 
1 Ao home Soe 2 5- 8-15 Cc H H 
PO caeek 2 | 5-14-15 c H H : 
De ebb eckt 3 5-25-15 Cc H Stiff Rachitis. 
Sore ees 5 6- 4-15 Cc H H 
cna 6 | 6-75) uc H H 
GH Oe tet 5 6— 8-15 Cc Se 2 
oe 4 | 6-15-15| C.R Se Sco 3 
BG Mate | 2 | 6-18-15 6 H H 
ote al Gticis, | Bocuse H H 
De Veta 6 7-29-15 a R — — 7 
PA ero 4 8 -3-15 Cc H H 
BO een 6 8-14-15 C H H | 
Sites 5 8-20-15 C iH H 
5 a 8 8-24-15 Cc Arthritis Arthritis Recovered after 10 days. 
Soi ots 6 8-25-15 C Se Se 2 | Cow died (sepsis) 
2 days after 
oy ee 6 8-25-15 Cc Sc Se calving. 
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Taste A — (Continued) 


HEALTH oF CALF 
pate = ee ier Result fa ert Remarks 
At birth At 2 days 

eal De 
cu ae fh 92318) AUR, A 
Aa a Neo 646 POA. R. ia 
Tia Hors oonie) (Gail Pree eons a 11 
Couto vitor ish Cun). (Hh. sale tenn; 8 
Sis eas 3°) o1e-15 °C H H | A. at 2-yrs. also. 
C0 et pe 2 9-20-15 C BH Acute sepsis 8 Whee ; 
rian 2 | 9-20-15| A a & 
ae Oe Wie ss re Ry, Or cela ete ere 
Sale 2010 #15 |) Co H u E 
Be 3 | 10-14-15 | A. R- ar ea ae 
Dh We ie-ta-16 ' GC u rs a te we 
‘ee ii oriaeis 1) © a Se W aris my 

An phe Aes F 

Dy ates. 7 | iwiwis| C Se Pn. 
aoe B Mosteio tl C Hi Imb. 4 Ee 
1G) ©) GE eae CAs Se a fe 
Gig. suis: 5 | 10-20-15| C Say H ae ee 
nae 9 | 10-20-15| © Se Soe eb re Map bd 
LSP Aes eae 6 10-22-15 Cc Se Se and. Pn. 7 pars 
at ae 7 \iee7aal Cc Se Se Te oer a 
ee Pug ith Lie Se Se ie 
i eee 6. imeseie 1. Se Se ee 
ea eg bien eC Reals 1 >t | Gow A. Tore 
ees: Gis 345. ALR pitas: ah 
Tye i Cees Cae eam | a le estenos: 
Bouse: Dolan Hos A. at 7 mos. 
Baer. a biieas. aC Se oo 
Gis 6 | 1222-15) C Se cyt 5 
62. 4 | 12-30-15 | A. R. i eee ea 
See i BERETS Seo Se y toages! | f a 
Bhs Vesna! A Ii wats = 
Gore: ee 1 8-16 fe Se | — : 
COR. 2 | i216) © Se hee Ge E 
Seem ts Vetisianic || XR. Se ee a oe 
GS sera 5 1-15-16 Cc Se | i i - on or 
ee Paleio2-i6 | Se ao) ; 


166 REPORT OF THE 


Taste A — (Concluded) 


TwaALTH OF CaLr 
Serj [Age in] Promancy] Resa |— Ageindsys| Remarks 
At birth At 2 days 
70s) 4 | tere! co Se H 
7D ete S | "vee | © Se H ws 
ons 6. 2716 |e Se H 
ois 2° | oye | Se H 
Talo. nth mi) Brite.) ie Se 2 
ete n 4 | 220-16] C Se H 
youn re 8-9-1619 eGi | & Se H a 
re 6 | 3-11-16| ¢ Se 
We toct @ j a-23-16.| 6 Se Se 3 
pee 2 | 325-161 C Se Se re 
Sona te: 2 | 3-29-16! © Se Se 3 
Bien: ee oe ee A 
Sele, Gs eee See Se Relapse of Sc. 
Baines PU a= Ge Ak A 7 mos. fetus. 
\ Lived 15 min. 
ot: ee 35 10-1641 <C Se Se 3 
Pag lee 6019 4501516156 Se Sc. Umb re 
Samerae Bol 4-23-46 Ak A 7 
Sy 2 Mas Ere Herc Se Se 5 
88.5. GA) ee=10=16 | Poe sen, Se 
Soto 6 5-19-16 Cc Se Se 5 
So ae BF 1519-16 | C Se Se 5 : 
Sie? Biuless Bate) 1G! al Se Pn | ‘ 
ope we 4 | 423-16| C Se Pn. & Constip a 
eee 7 il B-21216 |! “C Se Se 
cieeen 6 | Passel wie Se Se ae 4 
Ge ee ete | eetIozle Vente Se Se & Pn. one 
ipraee: 6 | 4—16; C | Sep. Sep. 7 ee 
Ce § Sar 
X=—Premature birth. Umb=Umbilie infection. 


R= Retained afterbirth. Pn=Pneumonia. 
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Studying Table A, and the succeeding Tables B and C, of the 
calves and cows placed under treatment, it will be observed that 
there was a sharp check in the mortality among the calves as soon 
as the serum was administered. In fact, after the experiment 
began on June 1, until late in August, when the researches were 
discontinued, there was not a fatality among the calves in the herd. 
This is in very sharp contrast to the previous conditions. The 
serum was given a very trying test. The calves remained in the 
same stable where the 98 calves recorded in the chart had been 
kept from birth. The new-born calves listed in our experiment 
were placed in this thoroughly infected stable among the older 
calves which were still highly infected and ill from the disease. 
The stable was kept clean, of course, and some effort was made 
to disinfect. ‘The stable is admirably constructed and ventilated, 
and no expense has been spared in making it as good as the 
designer considered possible. It has, however, the lamentable 
defect that the stalls are constructed of woven wire, so that essen- 
tially all the calves are in one room and infection has free play in 
passing from one stall to another. The stable could not be thor- 
oughly disinfected because the sick calves remained in it and 
continued as a center of infection, however much work might be 
done in the stable. The feeding of the calves was also continued 
on practically the same lines. The pasteurization of the milk 
went on the same as before, and no material change in any essen- 
tial respect was made, except the three items of administering the 
serum to the pregnant cows and to the sick or to the new-born 
calves and the administration of the enemas to the calves. 

It is reasonably clear — at least, to our minds — that the admin- 
istration of the serum and of the enemas, combined or alone, 
brought about an abrupt change in the calves. Time and material. 
were wanting to determine just what part each of the three ele- 
ments played in checking the mortality. In many respects, how- 
ever, the results came out with reasonable clearness. In the calves 
already sick at the time that the experiment began, the effect of 
the serum was clear and distinct. It was clearer to one who could 
watch the calves in the stable than it can be to one who can only 
read the results. 


The effect of the use of the serum upon the pregnant cows is 
less clear, Prior to the administration of the serum to this group 
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of cows, most of the cows in which pregnancy was terminating 
suffered quite severely from metritis, accompanied by retained 
afterbirth. After the administration of the serum, the metritis 
appeared to abate definitely. The uterus contracted more vigor- 
ously, so that the calf was born more promptly and the afterbirth 
was expelled in less time than prevailed as a rule prior to the 
beginning of the experiment. It is not easy, however, to attribute 
this definitely to the use of the serum, because metritis goes in 
waves in any herd, and it is perfectly possible that it may have 
been time for the prevalence of the disease to abate. It would 
therefore be quite unsafe to draw any definite conclusion with 
reference to the value of this product administered to pregnant 
cows. It should be remembered, however, as we have stated before, 
that the infection which exists in the uterus in cases of metritis 
and that which exists in the meconium of the new-born calf, caus- 
ing scours are, so far as we can determine at present, identical 
in character. It is therefore only logical to suspect that if the 
serum can exert a specific effect upon this infection when it is 
causing white scours it should also in a measure affect favorably 
the same infection when it exists in the uterine cavity of the preg- 
nant cow. ‘This appears to hold true. 

When a calf is born of a cow which has received this serum 
during the latter part of her pregnancy and the calf is then given 
large doses of the serum, it is impossible to determine from a single 
experiment which of the two processes had the greater influence 
on the calf. Neither do we know what part the enemas played 
in the protection of the calf. We are strongly inclined to believe 
that each of the three elements played an important part, though 
just what relationship they bear to one another remains to be 
determined. 

Some light may be thrown upon this question by our research 
calves Numbers 15, 16 and 17, notes of which are appended 
(Table D). Number 15 was dropped by a tuberculin reactor 
which was awaiting slaughter. ‘The calf remained with the dam 
for about an hour, and presumably sucked. She was then fed upon 
raw milk, at first from a cow which was considered healthy, 
Number 49 of Chart II, and later upon the milk from our Num- 
ber 34, which we knew to be highly infected with contagious 
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abortion. It will be observed from the chart that she suffered 
repeatedly from scours and that as often as she suffered the scours 
was controlled very promptly by the use of the serum. The high 
enemas were used in this instance, not with a view to any cura- 
tive effect, but for the purpose of studying the volume and char- 
acter of the feces, regardless of the effect it might have upon the 
general well-being of the calf. 

Number 16 is the calf of Number 101. She was apparently 
well at the time of birth, but very quickly became ill and went 
down in a stupor. She was fed from the first upon boiled milk, 
except that she was born unseen and may have sucked her dam 
once. It will be seen that she was quite ill for a time and that 
she received a large amount of calf scours serum. After five 
days she recovered completely. Since that time she has grown 
with remarkable rapidity, averaging over one pound a day upon 
a comparatively limited amount of milk. She is very vigorous 
and playful. Her coat is highly lustrous. Her feces are normal 
and do not adhere in the least to the tail and buttocks. In other 
words, she keeps perfectly clean without the aid of brushing or 
sponging. 

Research calf Number 17 was born ill. The dam died from 
general peritonitis as a result of the infection which existed in 
her uterus before giving birth to the calf. The metritis existing 
in the uterus was so great that the organ was unable to expel the 
ealf, which was normal in size, in presentation, and in position, 
but had to be removed by gentle traction simply because of the 
inertia of the uterus due to the infection present. Calf scours 
serum was administered promptly, but it required an enormous 
amount to bring about any amelioration in the symptoms. Like 
Number 16 she was fed exclusively upon boiled milk. Finally 
she responded to the treatment, recovered completely, and is now 
growing rapidly and without interruption, the same as Numbers 
15 and 16. 

None of the three ever show any soiling of the tail or buttocks 
from the feces. Each is playful and vigorous. Their coats are 
highly lustrous. They are neither gaunt nor pot-bellied and are 
growing vigorously. 
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These data, though limited in volume, have convinced us that 
calf scours and pneumonia may be prevented or controlled in 
essentially all instances. The various manufacturers of calf scours 
sera presumably use various methods. The two sera which we 
have used do not readily submit to accurate comparison. In the 
researches which we have here recorded and in other clinical 
researches which do not so readily lend themselves to record, we 
have found that each of these sera, when given liberally, appears 
to act specifically in halting the course of the disease and bringing 
about recovery. The specific action of the product seems to be 
equally marked in both the chronic and the acute infection, though 
in the latter the results are always more vivid. 

We believe also that the high enemas are very beneficial in the 
preventive and curative handling of scours. We believe that, 
before a calf 1s fed milk, the bowels should be thoroughly emptied 
of the meconium. For this purpose, three or four high enemas 
may be administered in rapid succession, until it is quite certain 
that all, or nearly all, of the meconium has been removed and 
with it has come away much of the infection which exists in the 
alimentary canal of the calf. 

Just what and how much the calf shall be fed is a problem of 
great importance which it is difficult at present to decide. There 
ean be no question, according to previous researches, which we 
recorded in our report for 1914-15, that boiled milk is not as 
safe for a new-born calf as is raw milk. There has been much 
discussion regarding the comparative safety of pasteurized and 
boiled milk, and many believe that the former is much safer than 
the latter. We have been unable to recognize this. Calves have 
scours, whether fed upon raw, pasteurized or boiled milk. The 
scours is not so hable to appear when the calves are fed upon raw — 
milk as upon pasteurized or boiled milk, but according to our 
observations there is absolutely no advantage in feeding pasteur- 
ized milk instead of boiled milk. In fact, according to our re- 
searches, the boiled milk is the safer of the two, because in pas- 
teurizing milk the process is often incomplete and such restrictive 
bacteria as the lactic acid bacilli are apparently destroyed while 
the bacteria of decomposition, such as the colon bacilli, remain 
alive and play an important part in the engendering of scours. 
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The explanation of the differences in the effects of feeding raw 
and boiled milk to calves has not yet been made clear. Some 
investigators say that it is due to the destruction by boiling of 
certain enzymes or other organic substances which are essential to 
digestion ; others that the boiling or pasteurizing precipitates and 
renders insoluble the lime salts within the milk. As a matter of 
fact, neither of these explanations really meets the situation. In 
our research herd, when a cow expels a calf in fifteen to twenty 
minutes and the fetal membranes follow in an hour and a quarter 
to an hour and a half, and the cow has no further discharge from 
the genital tract, the calf will live and thrive perfectly from the 
very outset upon boiled milk. If, however, the cow has metritis 
during her pregnancy, like the dams of our Numbers 16 and 17, 
and we attempt to grow the calf upon boiled milk we are certain 
to have difficulty with calf scours. We are very lable to have that 
difficulty anyhow, even if we use raw milk, but unquestionably the 
raw milk is the safer of the two. From our standpoint it would 
appear that the raw milk contains some of those hypothetical anti- 
bodies, something similar to the agglutinins, which are destroyed 
by heat. If the milk is given raw, these substances restrain or 
destroy the bacteria present in the alimentary tract. This is made 
clearer by the researches of Giltner and others showing that the 
milk of cows infected with contagious abortion contains the agglu- 
tinins for contagious abortion — that is, the milk of such cows will 
agelutinate a suspension of the abortion bacilli. 

Reasoning from analogy, it would be quite natural to assume 
that the colon bacillus, which plays so important a part in the 
infection of calf scours, has also produced in the milk an effect 
similar to that of the abortion organism, so that the raw milk con- 
tains agglutinins for both the abortion and the colon organisms 
and when fed to a calf tends to overcome and destroy the bacilli 
which may be present in the digestive tube of the calf. 

The objection to giving raw milk to the new-born calf is that, 
in spite of any such protective substances which it may possess, it 
contains also the bacilli themselves or is highly contaminated with 
bacilli which have been discharged from the genital tract, have 
flowed down the tail and thighs to the udder, and eventually have 
been swallowed by the calf in sucking the cow. 
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In our earlier researches, we lost a number of calves fed upon 

boiled milk. By our later researches, we believe that those calves 
might have been saved had we used calf scours serum with sutf- 
ficient vigor. In such cases, however, as shown in our Number 
17, an enormous amount of serum may be required, and when we 
must pay one dollar for each 10 ec. the cost may quickly become 
prohibitive upon calves of ordinary value. ‘This will readily be 
seen from a study of Number 17, for which we expended twenty- 
two dollars for serum. In our researches we have ignored the 
question of economics in the administration of calf scours serum, 
being first of all interested in its power to specifically affect the 
course of the disease. If found efficient, the economics of its use 
may be studied out. In order to avoid the practically prohibitive 
expense of the use of extraordinary quantities of serum we have 
advised in our recent publications that a calf should be fed upon 
raw milk for the first eight to ten days of its hfe. For this pur- 
pose we have advised that a healthy cow be selected and that the 
milk be drawn under the strict precautions laid down for the 
production of certified milk — that the udder and adjacent parts 
shall be washed and disinfected before drawing the milk to feed 
the calf or permitting the calf to suck the cow. After feeding the 
calf upon raw milk for eight to ten days, whatever virtue there is 
in raw milk has been fully realized and the calf will grow and 
thrive upon boiled milk. 

The defect in this plan is that the calf inevitably gets with the 
raw milk considerable infection during the first few days. This 
is especially true when the herd is tuberculous. If the calves are 
of sufficient value to warrant the outlay, we feel quite confident 
that, by using a sufficient volume of serum, from a reliable source, 
a calf may be fed upon boiled milk from the beginning, but this 
can apply only to herds of great value. However we may raise 
a calf, we cannot keep it absolutely free from the infections which 
cause abortion, white scours and pneumonia, but we can, by rea- 
sonable care, avoid the highly injurious infections which generally 
occur in new-born calves in large dairy and breeding establish- 
ments. We feel that in the future the cornerstone of successful 
breeding and dairying must be the care of the new-born calf. If 
we desire to grow a healthy and efficient cow, we must, to start 
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with, have a healthy and vigorous calf, and we must guard this 
‘health and vigor throughout the animal’s life. 


OvrLine or RECOMMENDATIONS FoR ConTROL 


Readjusted in harmony with the researches for the past few 
years, my views regarding the source of the infection and its ave- 
nue of invasion may be outlined as follows: 


1. The largest known volume of the infection accumulates in 
the gravid uterus and is very largely expelled prior to, during, 
and soon after the termination of pregnancy. 


2. Less in volume than in the uterus, but more frequently 
recognizable by present methods, is the infection in the milk. 


“ 


3. The infection may and does pass through the chorion from 
the utero-chorionic space, penetrates the amniotic cavity, and is 
swallowed by the fetus. It may cause fetal diarrhoea or may be 
lodged in the meconium ready to cause white scours or later pneu- 
monia in the new-born calf. Most new-born calves are free from 
the infection. 


4. Infection-free new-born calves generally or always ingest 
the infection with their milk, either. from the interior of the udder 
or from the exterior of the teat, which has been soiled from the 
discharge from the genital tract. The latter source is far more 
dangerous. If the dam or nurse cow is not severely infected, the 
calf thrives well and presents no evidences of disease: its blood 
does not react, or reacts very low. If the cow is ill from metritis 
or retained afterbirth, the intense infection of the calf after birth, 
as well as before, is more probable, and the severity of the infec- 
tion tends to be greatly increased. The infection is intensified, 
especially in dairies, by the use as calf food of unmarketable milk 
from badly diseased cows. The intensity of the infection is greatly 
heightened and assured through the feeding of mixed, or compo- 
site milk, by which the ealf is exposed to the most virulent infec- 
tion in the herd, and still more seriously when it is fed upon raw 
skimmed milk and whey from creameries and cheese factories, by 
which means each calf is exposed to the most virulent strains of 
the abortion bacillus in the community. It is this exposure which 
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is chiefly responsible for the constant increase in virulence of the 
disease in dairies, in contrast with the lesser frequency in beef 
cattle, where the calf is usually exposed to the milk infection of 
its dam only. 


5. The cohabitation of evidently diseased with apparently 
sound cows; intermediary bearers, such as attendants and visitors; 
and the contamination of the food of adult cattle play a minor 
role in the dissemination of the disease. 


6. The bull plays an important role. Definite experimental 
proof of this is wanting and the clinical evidence is contradictory. 
The bull must at least be a more probable carrier than an attend- 
ant. Logically we can not expect an infection of the genitalia to 
be unisexual. The bull would naturally tend to be less seriously 
involved than the cow, and his blood generally reacts more feebly 
than that of the cow. 


7. An abortion storm may be aroused in a herd intrinsically 


through unfavorable conditions within the herd or extrinsically 
through the introduction of new cattle of either sex from herds 
having a more highly virulent type of infection. 


These views regarding the source and course of the abortion 
infection inevitably clash with the old, and still generally held 
idea of the efficiency of the isolation of aborters in the control of 
the disease. In my clinical experience handling sterile cows, the 
frequency with which I find a dead embryonic sae lying in the 
vagina or in the cervical canal and other evidences of a most con- 
vincing kind teach me that probably less than 50 per cent of the 
actual abortions are seen. Just how anyone ean bring himself to 
believe that isolating 50 per cent of the aborters from a herd will - 
eliminate the disease, I can not understand. 

Again, I find a necrotic mass of fetal membranes protruding 
into the vagina through the cervical canal, and all about it a 
voluminous discharge taking place. The anterior portions of the 
fetal sac and the fetus are alive. The discharge from the cervix 
has evidently existed for weeks. There are no exterior signs of 
abortion and no rule for isolation. The animal is not known to 
be an aborter. Finally she aborts a tiny fetus in its membranes 
and the uterus is at once well nigh clean. Now comes isolation — 
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if the abortion is discovered, which occurs in less than 1 per cent 
of such cases. The cow is cleaner and safer than she had been 
for weeks. I do not understand how isolation, after most of the 
infection has been discharged, can control the disease. 

Sometimes I find a cow carrying a fetal cadaver for one or 
two years, fetal debris and uterine discharges all the while escap- 
ing without attracting attention. She has not aborted; she is in 
no danger of aborting. She would be more fortunate if she could 
abort. The isolation scheme does not demand her segregation. 

I see cows which carry their calves to full term and expel them 
alive. For some time prior to calving, they expel pints, quarts, 
literally gallons of the typical exudate of contagious abortion, but 
they do not abort. Still, they expel more abortion exudate than 
twenty cows which abort in early pregnancy. These cows have 
not aborted and are not subject to quarantine. 

Sometimes I see a cow calving prematurely or at full time. 
Because of the metritis of contagious abortion, she has retained 
placenta and between the membranes and uterus a great mass of 
the typical exudate of contagious abortion. Her failure to abort 
leaves her in the herd, discharging far more virus than most abort- 
ers. Jer live calf is infected at birth and soon has the dysentery 
or pneumonia of contagious abortion. Quite naturally the calf 
has not aborted or been aborted, and under the rules is not sub- 
ject to quarantine, but it spreads disease and disaster in the calf 
stable. Irom such cases down to the point where acceptable evi- 
dence of infection vanishes, there is every gradation. The sani- 
tarian who would control contagious abortion by isolation places 
himself at once between the Scylla of attempting control by remov- 
ing a pitiable minority of dangerous animals and the Charybdis 
of practically or completely emptying the stable. The futile pro- 
cess of isolating aborters to control abortion has been the corner- 
stone in the handling of this scourge for at least fifty years, and 
the results are so evident to-day that one may well wonder why 
the plan is still advocated by anyone. 

Instead of isolation of aborters, I have advocated for some years 
a plan of control based upon the conception of the disease outlined 
above. 
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(1) Guard and protect the new-born calf. Bathe and disinfect 
the cow before calving and place her in a clean stall. Remove the 
calf immediately after birth. Cleanse and disinfect the udder and 
neighboring parts before permitting the calf to suck or drawing 
milk for it. Keep the calf upon raw whole milk of the dam or of a 
selected cow for eight or ten days, and thereafter feed upon ster- 
ilized milk, which may be skimmed, mixed, ete. This limits the 
milk exposure to that from one cow and to the first eight or ten 
days of the life of the calf. 

Keep the calf isolated as long as practicable. If it develops 
scours or pneumonia, proceed vigorously to cure it at once, if cur- 
able or worth curing; if incurable or not worth curing, kill it and 
dispose of the cadaver. 

When the calf reaches breeding age, mate heifers with healthy 
bulls grown in the same manner. Before breeding, cleanse the 
genitalia of both sexes as carefully as practicable. 


(2) When metritis exists and causes sterility, abortion, prema- 
ture birth, or retained afterbirth, cure the metritis, cure it 
promptly and well, or send the cow to the butcher. Examine the 
‘genitalia of all suspicious cows often enough to keep track of the 
pathological conditions present. If the disease of the genitalia 
(ovaries, oviducts, or uterus) is incurable, slaughter the cow; if 
curable, cure her. Do not permit the herd bull to serve a cow 
which can not at that time conceive. Copulation intensifies the 
infection in the cow and imperils the health of the bull. 


(3) Protect the bull by douching the external genitalia regu- 
larly before and after service. 


(4) Do not introduce into the herd, except when absolutely 
necessary, new animals of either sex which may bring into the 
herd a more virulent strain of infection than that already present. 
In other words, keep no dangerously infected cattle of either sex 
or of any age in the herd. If they become diseased, cure them 
promptly or kill them as a menace to the herd. 
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A PRELIMINARY STUDY OF THE PATHOLOGY AND 
BACTERIOLOGY OF OVARITIS IN CATTLE 


CabPe Pircw 
Department of Pathology and Bacteriology. 

The diseases of the genital organs of cattle are of exceedingly 
great importance because sterility often results and renders an 
otherwise valuable animal of little worth except for meat. Diseases 
of the ovaries have been recognized for a considerable period as of 
great importance among cattle. Hess, in his report in 1906, 
pointed out the close connection between cystic degeneration of 
the ovary, sterility and nymphomania. Albrechtsen, Williams and 
others have likewise studied the diseases of the ovaries and their 
relation to sterility and abortion. The work of these men, how- 
ever, has been chiefly clinical and based largely on macroscopic 
findings. This study was undertaken in cooperation with Dr. 
W. L. Williams of the Department of Obstetrics and the Diseases 
of Breeding Cattle, to determine the microscopic as well as the 
macroscopic changes in ovaritis of cattle and also the micro-organ- 
isms which may be associated with these changes. 

In human medicine many studies have been made of the tissue 
changes in ovaritis of women. The literature of this subject is so 
voluminous that no attempt will be made to complete a bibliog- 
raphy. MacCarty and Sistrunk in their article on Benign and 
Malignant Ovarian Cysts state: “An examination of the litera- 
ture on the subject of ovarian tumors, especially ovarian cysts, 
shows that over 1,000 articles have been published since 1903. 
In the light of our present general knowledge of the subject, a 
review of such a wealth of recorded observations would be only of 
historical interest.” 

The pathological changes most often seen in ovaries, whether 
human or cattle, are different forms of cystic degeneration. Car- 
cinomas and sarcomas are occasionally found as well as different 
varieties of mixed tumors. Malignant ovarian tumors in cattle 
are very rare and have no practical significance in the production 
of sterility. (In Dr. Williams’ collection of over 3,000 diseased 
ovaries there are no carcinomas or sarcomas.) The question which 
has been agitated among human pathologists for many years and 
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which does not seem to be settled is, from what source does the 
ovarian cyst arise? Theoretically, according to Adami: 


‘“ Cystadenomas may arise from the epithelium of follicles, from 
the corpus luteum, from the superficial germinal epithelium, from 
certain tubules of the parodphoron (Waldey er), from displaced 
“rests” of the ciliated tubal epithelium (Kassmann), from 
remains of the Wolffian body (Kolliker’s Markstrange). Attempts 
have been made to assign a particular origin to the cysts according 
to the character of the contained fluid, but this is a small point 
to decide upon, since, as is well known, the fluid varies consider- 
ably in different parts even of the same growth. As much depends 
upon absorption as upon secretion. Again, differentiation has 
been made on the ground of the presence or absence of papillary 
outgrowths and of ciliated epithelium. As Orth points out, how- 
ever, it is difficult to draw a hand and fast line between the simple 
and the papillary cystadenomas, inasmuch as all sorts of transi- 
tional forms have been met with. It has been shown, moreover, 
that under certain circumstances non-ciliated epithelium may 
aequire cilia, and in man the existence of ciliated germinal epithe- 
lium has been proved. This being the case, it will readily be seen 
how difficult it is to come to any ‘satisfactory conclusion as to the 
etiology of these cysts. A developmental origin for many of them 
4s supported by several facts.” 


McCallum classifies cystadenomata of the ovary as follows: 


“1. Simple ovarian cysts — so-called hydrops follicuh. 
2. Pseudomucinous cystadenomata. 
5. Serous cystadenomata. 


“ The division is not important since it is evident that it is based 
on no essential difference. The first type has long been supposed 
to arise from the Graafian follicles through mere accumulation of 
fluid in their cavities, and this view was supported by the finding 
of ova in the walls of the cysts (Rokitansky and others). 
Although rigorously upheld by Pfannensteil, it has been practi- 

‘ally abandoned by most wr iters since the work of Nagel, v. Kahl- 
den, and others, who have shown that these cysts are not derived 
from Graafian follicles, but from ETOH IDE of the germinal epithe- 
lium of the surface of the ovary. v. Kahlden traced this clearly 
in many cases and showed that the ova seen by several investigators 
were really protoplasmic masses somewhat resembling ova, but 
produced by the epithelial cells, perhaps as a futile effort on the 
part of those cells to carry out the function for which they were 
originally intended. 

“The cystadenomata are also derived from solid or tubular 
ingrowths of the superficial germinal epithelium, and not from 


New Yorx State VETERINARY COLLEGE 201 


the Graafian follicles nor from the so-called Pfliiger’s cords, which 
are groups of ova and epithelial cells. They are frequently single, 
but often arise from both ovaries simultaneously and are formed 
of one large cyst or of a great number of smaller ones (simple and 
multiocular cystomata).”’ 


Mallory, in his discussion of diseases of the ovary, says: 

“ Cysts.— Several varieties of cysts occur in the ovary. Two 
arise in connection with new-growths. Three are due to distension 
of pre-existing cavities and will be considered before the others. 

1. The first variety of retention cyst is due to dilatation of 
gland-like cavities which are probably remains of the Wolffian 
duct. Many of the cells are ciliated. 

2. The second variety is due to distension of ovarian follicles 
and is lined with non-ciliated epithelium. 

3. The third results from softening and an accumulation of 
fluid in the center of a corpus luteum or fibrosum. 

“Tumors.— The epithelial tumors of the ovary are the most 
frequent and important. They are divided into three varieties 
according to their type of growth. 

1. The adenocystoma is composed of glands and cysts lined 
with cylindric epithelium and filled with a thin to thick fluid con- 
taining pseudomucin. The tumors may attain a very large size 
and are usually benign. 

2. The papillary adenocystoma is more likely to contain one 
cyst than many, does not attain a very large size and is filled with 
a thin, serous fluid. Papillary outgrowths may project from the 
wall at only one spot, or line the whole inner wall and fill the 
lumen of the one or more cysts present. Papillary growths may 
also occur on the outside of the tumor and even mask the cyst 
formation. The epithelium lining the cysts and papillary projec- 
tions is tall, cylindric and often ciliated. The stroma may be 
slight or abundant. This variety of tumor may give rise to metas- 
tases in the peritoneal cavity and must be regarded with greater 
suspicion than the adenocystoma.” 


Kitt, in his Pathologische Anatomie der Uaustiere, I] Band, 
describes the following changes as occurring in the ovary: 

“The developing, unruptured Graafian follicles give the ovary 
an abnormal cystic appearance. The theory that the follicles do 
not burst and develop into large cysts still remains to be proven. 
The failure of development of lutein cells due to some mechanical 
nervous influence is corrected by crushing the ovary. (Zschokke. ) 

“ Simple or multiple enlarged cystic Graafian follicles are found 
most often in swine, next in horses and cattle, even in calves. The 
cysts vary in size from that of a walnut to an egg. They are cov- 
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ered with a smooth, fibrous, thin-walled capsule. Their contents 
are clear, watery and colorless (Hydrops follicularis ovaru, Hydro- 
cystis follicularis, Hydrocystoma). These cysts are often in such 
masses that the ovary appears like a bunch of grapes. The fibrous 
stroma of the ovary becomes atrophied. Single, simple cysts may 
become as large as a cocoanut and may contain a bloody mixture, 
brownish in color, which acquires a sticky or clay-like consistency 
(Hydrocystis haemorrhagica). 

“ Cysts may develop within the ovary so that no change appears 
on the surface. The cysts are first recognized on sectioning the 
enlarged organs. They are surrounded by a zone of parenchyma 
2 to 6 mm. thick. (Hydrops follicularis parenchymatosa. ) 

‘ Graafian follicles over 114 em. in diameter should be regarded 
as pathological cysts since egg cells are never found in them 
(Rubeli). 

“Cystomas or Adenocystomas of the ovaries are generative 
tumors resulting from active proliferation of the epithelial 
tubules and cell columns which constitute the epithelial ele- 
ments of the follicle and associated with a proliferation of the 
stroma. In cattle and horses especially one or both ovaries may 
develop tumors of enormous size, 20 to 30 or even 90 kilos in 
' weight. They equal in size the stomach or rumen. The ovary is 
entirely transformed into the tumor, still the ovarian covering can 
. be recognized on the outside of the tumor. The weight pulls the 
mesovarian down and the whole is found on the floor of the 
abdomen. 

“The most common type of Cystoma is the Adenoma cystoma 
cavernosum hemorrhagicum. This is a hollow tumor, round or 
oval in form. It has a firm or hard consistency or may be slightly 
fluctuating. Externally it is covered with a tunica albuginea, a 
firm connective tissue coat several centimeters thick. The surface 
is smooth and slippery occasionally partially granular. From this 
connective tissue covering there project inward very abundant 
net-like interlaced cords which penetrate the center mass. This 
forms a mesh work with large or small cavities. The walls of 
these cysts are oval, either of a firm or gelatinous connective tissue. 
They vary in size from a hazel nut to a fist and are arranged in 
compartments. The contents are usually thin, watery or bloody 
fluid. Again, it may be thicker, of unmixed blood. It may be 
sticky or gluey, yellowish brown or dark brown, frequently fatty, 
cloudy or milky.” 


These four extracts are included as typical of the descriptions 
of cystic degeneration of the ovary included in a few of our best 
text books on pathology. They serve to illustrate also the variety 
of classifications used. 
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The ovaries which serve as the basis for this study have been 
collected from a number of sources. Some have been taken from 
cows which were known to be sterile and were slaughtered. 
Others have been taken from animals dead of various diseases. 
By far the larger number of ovaries have been taken from animals 
on the killing floor of a slaughter house. About seventy-five 
ovaries have been examined up to date. They were taken from 
animals of all ages, from two days to six or eight years. The 
macroscopic changes were noted in all and portions were fixed in 
Zenker’s fiuid or 10 per cent formalin for microscopic examina- 
tion. ‘These were finally embedded in paraffin or celoidin, cut as 
thin as possible, the sections stained in hematoxylin and eosin and 
picrofuchsin was also used. A great deal of trouble was experi- 
enced in getting thin sections because the tissues were so hard. 

In this preliminary paper a detailed description of the indi- 
vidual specimens will not be given. These will be included in 
reports to be made later. A general description of the material 
follows: 

The average normal ovary of the cow measures 214 — 4 em. 
by 2-3 cm. The ovary of a new-born calf is 1-1.5 em. by 0.5-0.75 
em. ‘They are irregularly oval in shape and the consistency is 
solid except where ripe Graafian follicles or cysts may be present. 
Corpora lutea are denoted by the characteristic color. Normally, 
they are slightly raised above the surface of the ovary and are 
spherical in form. Their average diameter is 1-2 em. 

According to Rubeli as quoted by Kitt, any Graafian follicle 
which is over 144 cm. in diameter should be considered a “ patho- 
logical cyst.” This is rather large based on the examination of 
our specimens. We have found cysts not exceeding 1 cm. in dia- 
meter which on microscopic examination of properly stained sec- 
tions showed marked degeneration and desquamation of the wall, 
denoting that the Graafian follicle, if such it were in the begin- 
ning, was undergoing pathological changes. 

The cysts found in the ovaries have been of various sizes up to 
15 cm. in diameter. We have observed cysts in Dr. Williams’ 
collection much larger than this. Sometimes but a single cyst 
occurred in an ovary. Often, however, several have been found 
giving the organs the so-called multiple cystic appearance. In 
these latter cases the ovarian tissue had pretty largely disappeared. 
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It could usually be made out at an edge of one of the cysts denoted 
by a thin band of tissue containing a few small Graafian follicles. 

Deep or central cysts ranging in size from 114-2 em. in diame- 
ter have been found. These often are not revealed by visible 
changes on the outside but the ovary is usually more spherical. 
They are often discovered only when the ovary is incised. Often 
distinct remains of lutein tissue can be made out at the edge of 
these cysts. The contents are often turbid or yellowish in color. 
A corpus luteum which projects from the surface of the ovary 
0.5-1 cm. and ranges in diameter from 1—2 em. is occasionally 
found. The surface has but a very thin covering of epithelium. 
Often on incision this corpus luteum contains a cyst. 

The contents of the cysts are usually a colorless, thin, watery 
fluid. It contains numerous fine particles which miscroscopically 
seem to be tissue débris. The fluid will coagulate somewhat on 
heating. As mentioned above, those cysts which occur within cor- 
pora lutea have a darker and more viscid content. This pigment 
is probably derived partly from the lutein cells and partly from 
the blood. 

The microscopic examination of sections taken from ovaries 
shows that the majority of the cysts found in the ovaries of cattle 
are the so-called simple cysts. These may be single or multiple. 
The outer wall of a simple cyst is of connective tissue. The inner 
surface is made up of several layers of small round or slightly oval 
cells. The inner border is often irregular due to the difference 
in number of layers of cells. The contents are a clear fluid. Occa- 
sionally a small hemorrhage occurs in the wall of such a cyst. 
“When a Graafian follicle ceases to be a follicle and becomes a 
simple cyst of this description is not known. That such cysts 
originate from Graafian follicles is to be strongly suspected, be- 
cause they have a similar lining and contain apparently the same 
clear fluid.” (McCarty and Sistrunk.) We believe from our 
observations of the simple cysts of the ovaries of cattle that they 
arise from Graafian follicles in accordance with the view just 
quoted in relation to human ovaries. The follicles fail to rupture, 
due to some action, we believe, possibly of lutein cells remaining 
after the rupture of a previous ovisac. Many simple cysts are 
found in ovaries which have a persistent or unabsorbed corpus 
luteum. Occasionally a simply cyst is found in an ovary which 
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apparently does not have such a corpus luteum but if a careful 
examination is made of the whole ovary we have in these cases 
been able to find unabsorbed lutein cells. Clinical records show 
also that if a cow is sterile and palpation reveals a protruding or 
deep corpus luteum, if this be squeezed out, in many of the cases 
not otherwise complicated (salpingitis or metritis) the animal will 
breed. Many such ovaries are cystic and the cysts are ruptured at 
the same time that the corpus luteum is squeezed out. In the 
examination of the sections of ovaries, so far secured, there seems 
to be no evidence to conclude that simple cysts arise from the 
invagination of the germinal epithelium. 

The next most common cyst originates in the corpus luteum. 
This has more or less lutein tissue making up its wall. In some 
cases you find corpora lutea deep in the ovarian stroma which has 
undergone cystic degeneration. The cyst ranges in size from 2—4 
cm. in diameter and is sometimes larger. In many instances it is 
difficult to make out the lutein cells in the wall, but a careful 
examination will usually reveal them. The contents of these cysts 
are darker in color, thicker and more highly albuminous than 
that of the simple cyst. 

We have so far found but a single case of the so-called cyst- 
adenoma. This was of the papillomatous type. It did not seem 
to be definitely malignant. The epithelial cells covering the 
papilla were not ciliated. No carcinoma or dermoids have yet 
been found by us. 

The bacteriological examination of the ovaries has been car- 
ried out according to the method of Rosenau and Davis with a 
few minor necessary modifications. In brief, the technic consists 
in first securing the ovary in a sterile condition. This is much 
more difficult than in the case of securing the ovaries of women 
when on the operating table. Several plans have been tried. The 
ovary was first secured with sterile forceps and then dropped in 
a wide-mouthed flask fitted with a rubber cap and containing 
sterile saline. This was abandoned because the saline penetrated 
the ovarian blood vessels, and if, as was very possible, some slight 
contamination existed on the outside of the ovary, it was distrib- 
uted by the saline throughout the organ. Next the ovary was 
wrapped in gauze, soaked in 1-500 bichloride. This method is 
still being used and is giving fair results. It has, however, an 
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inherent defect in that it usually requires some handling of the 
ovary and oftentimes with hands that are far from sterile. We are 
now securing the ovary with sterile forceps, flaming carefully the 
outside and then dropping into a sterile dry flask. This latter 
method apparently gives the best results. It must be kept in 
mind that sometimes twenty-four hours or longer pass after the 
time the ovary is secured before cultures can be made. 

Just before the ovary is to be cultured it is removed from the 
flask, flamed by passing through a bunsen flame, and by means of 
sterile scissors the part to be cultured is cut away and dropped 
immediately into the tissue crusher. This instrument is described 
by Rosenau and the description need not be repeated here. We 
have had better success using the crusher than the sterile air- 
chamber recommended by Rosenau. 

After the ovary is crushed, 3-5 ¢.c. of sterile bouillon is added 
and then by means of a wide-mouthed pipette from 14-1 ce. of 
this suspension of tissue is transferred to the culture media. The 
medium used is agar prepared from meat infusion bouillon to which 
have been added 1 per cent glucose and 5 per cent glycerine, the 
whole made— 0.5 acid to phenolphthalein. To this medium, 
which is placed in test tubes 25 cm. tall, there is added just at the 
time inoculation is to take place 10 per cent sterile cow’s serum. 
The serum is added to the liquid agar which has been cooled to 
40-42 C. and the two are thoroughly mixed. The suspension of 
ovarian tissue is mixed throughout the height of the medium by 
means of a pipette and the whole quickly cooled. Thus all degrees 
of relationship to oxygen are obtained in such a culture, the strict 
aneerobes could grow in the bottom and the erobes near the top or 
on the surface of the medium. The tubes are incubated at 37.5° 
C. for at least three weeks. ; 

Before giving the results obtained in the bacteriological exami- 
nation of the ovaries of cattle, a brief review of the work of 
Rosenau and Davis on the ovaries of women seems appropriate. 
So far they have cultured 65 ovaries. 

“Tn three of the patients the condition was rather acute, and in 
these the streptococcus viridans was recovered twice and the gono- 
eoceus once. The other patients had chronic pelvic disorders. In 
ten cases the cultures remained sterile after a week’s incubation. 
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In the remaining 52 cases in which the ovaries showed fibrous 
and cystic degeneration, streptococci were isolated 30 times, the 
number of colonies ranging from one to relatively few, usually 
in the depths of the ascites-dextrose agar, to countless numbers. 
They were present in pure culture in 8, and associated in the 
others with the Welch bacillus, a few staphylococci or colon bacilli. 
Welch bacilli were found in small numbers in 21, diphtheroid 
bacilli in 10, a few colonies of staphylococcus albus in 9, the gono- 
coccus in 2, the colon bacillus in 3, and an anezrobic strepto- 
ineiweinnL, 

“The associated abdominal conditions were carefully recorded 
in 56 of the histories. Fibromyoma of the uterus was found in 
18 patients, and the ovaries from 15 patients gave positive cultures 
—the streptococcus viridans being isolated from 11, and the 
Welch bacillus from 8. Salpingitis was reported 11 times, and 
the ovarian cultures were positive from 9, streptococcus viridans 
in 8, Welch bacillus in 3, and gonococeus in 2. Chronic appen- 
dicitis occurred 11 times, and the streptococcus was recovered from 
8 of the ovaries. Eight patients had a chronic cholocystitis, and 
6 of the ovaries cultures contained the streptococcus viridans. 

“From our cultural studies of 65 ovaries it would appear that 
the streptococcus viridans is the most common organism associated 
with the chronic degeneration of the ovaries, being found in 
approximately 50 per cent of the cases. The Welch bacillus was 
found in 83 per cent but is probably of little importance. Other 
organisms are apparently found rarely in the usual chronic degene- 
rative changes of the ovary. While the gonococcus is undoubtedly 
a common cause of acute infections of the ovary it is not found in 
the more chronic conditions, and our results suggest that some of 
the chronic pelvic conditions which were formerly credited to the 
gonococcus may have resulted from non-ascending infections with 
the streptococcus viridans.” 


Up to the present time we are prepared to report on the cultures 
obtained from 15 ovaries. These were secured from various 
sources and showed a variety of conditions (cysts) present. As 
stated before, a detailed description of each case will not be given 
in this preliminary report. Two ovaries from pregnant cows have 
been cultured. These ovaries did not show cysts and the cultures 
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remained sterile after four weeks’ incubation. One case, that of 
a young calf, deserves special attention. This animal was born 
diseased, as it could not rise to suck. A stimulant administered 
gave the desired effect and the calf was able to take nourishment. 
The breathing was very rapid. The calf died when two days old. 
Post-mortem examination showed a pneumonia of both lobes of 
the lungs and parenchymatous nephritis. Cultures made from 
the lungs, liver, spleen and kidneys remained sterile except those 
from the lung which were pure of B. coli. The ovaries were 
removed and cultured. In these an organism developed which 
agrees culturally and morphologically with Lb. abortus. We are 
still working with this bacterium to assure ourselves of its identity 
with the Bang organism. 

In all cases when a cystic corpus luteum was cultured vigorous 
growth was obtained. Several varieties of bacteria have been 
found. One ovary gave a pure culture of a long chained strepto- 
coceus. It was not of the Strep. viridans type. B. coli has been 
found in several ovaries. Micrococcus pyogenes has been found 
twice. A rod which seems to be a slight gas producer has been 
found three times. This organism has not yet been positively 
- identified. 

The work is being continued and more complete results will be 
reported at some later time. Irom the data so far obtained the 
following tentative conclusions seem justified. 

1. Cystic degeneration of the ovaries of cattle is common. The 
character of the cysts is often sxmple but cystic corpora lutea or 
“hemorrhagic cysts” are found. Adenoeystoma and papilloma- 
tous and carcinomatous cysts are relatively uncommon. 

2. Cultures made from evstic ovaries of cattle show a variety 


of organisms to’be associated with this condition. 
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FURTHER REPORT ON THE DIAGNOSIS OF OPEN 
CASES OF TUBERCULOSIS 


D. H. Upvarr, Department of Medicine 
R. R. Birch, Superintendent Veterinary Experiment Station 


One of the most interesting and important achievements of sani- 
tation is that of being able to recognize the manner in which con- 
tagion is preserved and transmitted. In the suppression of a 
disease like tuberculosis, insidious and chronic in its course, and 
almost universally distributed, two fundamental factors must be 
clearly recognized. ‘The first of these is the extent to which open 
cases may be diagnosed; the second is a knowledge of its direct and 
indirect channels of distribution. If, by any or all methods of 
diagnosis, we have a practical means of identifying every spreader 
or potential spreader among tubercular cattle, the method of con- 
trol should be reasonably simple and certain. If, with all our 
practical methods of diagnosis, there still escape active or potential 
spreaders, the difficulty of control is greatly increased. In the 
suppression of most contagions more or less energy is exerted in 
an effort to meet unknown methods of transmission; but in the 
suppression of tuberculosis this feature has received little consid- 
eration; suppressive measures have been directed against known 
cases of infection. The protection of healthy animals against 
unknown spreaders has been neglected. 

The experimental work here described has heen conducted for 
the purpose of demonstrating the failures no less than the accom- 
plishments of diagnostic methods for the recognition of open cases 
of the disease, or “ spreaders.” Each method of diagnosis has its 
value, and each scheme for the suppression of the disease possesses 
merit; all fail occasionally, while others fail as a rule. To suc- 
cessfully combat the disease it is highly desirable that we have 
exact knowledge of the relative value of each method of diagnosis, 
and that we should know the conditions under which failure may 
occur, The greatest obstacle to the suppression of tuberculosis 
is disregard of unknown cases of infection. 

Previous to the discovery of tuberculin in 1898 a physical ex- 
amination was the only known method of recognizing the disease. 
The names of Dr. Law in America, and of Siedamgrotzky in Sax- 
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ony, are mentioned as pioneers in this phase of the work. Both 
called attention to the results that might be expected from the 
removal of all physical cases, on the theory that this would remove 
all open cases or spreaders. Reports of successes then attained 
must be interpreted in the light of conditions then existing. The 
occurrence of the disease and opportunity for spread of the in- 
fection through traffic was much less in those days. Reports of 
the methods used are very meagre. So far as we know nothing 
is said about stabling conditions, conditions of feeding and water- 
ing, the handling of new-born and growing animals, or the ex- 
change of stock. Our information on what may be termed individ- 
ual segregation is limited. To judge from the relics of pioneer 
dairying found beyond the outskirts of modern dairy districts it is 
reasonable to assume that the methods of handling cattle under 
more primitive conditions provided greater protection against the 
spread of tuberculosis than those introduced with the era of fresh 
air, sunlight, cleanliness, and economy in care. Without detract- 
ing from the importance of all these improvements it is well to 
recall that dependence on their efficiency in the control of tuber- 
culosis has resulted in a false sense of security and contributed 
to a marked increase in the spread of the disease. Exchange of 
the older custom of individual segregation for atmospheric im- 
provement has not been counterbalanced by an increasing knowl- 
edge of the disease. It is a case where a little scientific knowledge 
has displaced a safe custom by a dangerous method. In the lhght 
of this interpretation the claims of the pioneers in physical exam- 
ination are entitled to consideration and credit. A more recent 
recital of these claims, combined with a popular reception of the 
so-called physical diagnosis method, has led to its revival, and to 
the rather general belief that in the weapon of our forefathers is © 
to be found relief from the increasing burden of this intolerable 
skeleton in the closet. 

Having in mind the rather general impression among cattle 
owners and the general public that the spreaders can be recog- 
nized by a physical examination, the writers have striven to elimi- 
nate the infection from a herd kept under average dairy con- 
ditions. Like all experimental work it has carried us into other 
fields, and brought unexpected and surprising results. The prin- 
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ciple here involved is that of eliminating the chronic contagion, 
tuberculosis, from a herd without the removal of all cows known 
to be tubercular. With individual feeding and watering this 
method might possibly be successful, but in the so-called 
“modern” stable the opportunity for direct infection between 
cows is a severe test for any system. 

A small experimental herd was established in 1911. The results 
of the first four years of work with this herd were reported in 
detail in the Annual Report of the New York State Veterinary 
College for 1914. Briefly summarized they are as follows to 
January, 1917, a period of six years. 

In March, 1911, nine reactors and six non-reactors were brought 
together where they associated closely, ate from a common manger, 
and drank from a common watering trough. In general both 
groups were an inferior lot, though none were included that were 
suspected of having symptoms of tuberculosis. A tuberculin test 
in December was positive to all in the tubercular group, and nega- 
tive to the six others. 

One tubercular animal was removed during the year: No. 20, 
a three-year-old, removed July 11 after six weeks in the herd, 
because of rapid loss in condition after calving, and death from 
tuberculosis of a guinea-pig inoculated with saliva from the throat. 
Three weeks later she died of generalized tuberculosis. No. 1 
coughed occasionally, and No. 25 had an enlarged atlantal lymph 
gland; neither were removed. The tabulations for 1911 show 
fewer cattle, since those removed for other purposes early in 1912 
have*not been included. 


In 1912 sixteen reactors and fifteen non-reactors were together 
for various periods. They were kept in good condition in com- 
fortable quarters, and our earlier non-reactors were gradually re- 
placed with calves. <A tuberculin test in August was negative to 
six of the non-tubercular group, and nine out of fourteen of the 
tubercular. No new reactors were found. 

During the year four cows were removed because of physical 


symptoms: 
1. A nine-year-old, eighteen months in the herd, removed Oc- 
tober 12 because of poor condition, history of cough in 1911, and 
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rales over the lungs. Autopsy revealed extensive pulmonary 
tuberculosis. 


41. <A three-year-old, thirteen months in the herd, removed 
July 18 because of poor condition and dyspnea. Autopsy: miliary 
and generalized tuberculosis. 


42. A fifteen-year-old, thirteen months in the herd, removed 
July 18 because of poor condition, shght weak cough, and enlarge- 
ment of a submaxillary lymph gland. Autopsy: a few lung lesions, 
evidently closed. Metritis after calving may explain the physical 
condition. 

25. A three-year-old, seven and one-half months in the herd, 
removed because of an enlarged atlantal lymph gland. No au- 
topsy. No. 1 should have been removed in-1911 when the occa- 
sional cough was observed. 


In 1913 the physical examination was supplemented with 
guinea-pig inoculations with saliva taken from the esophagus; thus 
our original plan of removal based entirely on a physical examina- 
tion was modified. The year was started with ten in the tubercular 
group from 1912, and eleven non-reactors, including the new-born 
calves. Tuberculin tests in May and November gave four negative 
reactions from the tubercular group and five positive reactions 
from the non-tubereular group — numbers 52, 70, 71, 74 and 58. 

During the year seven tubercular animals were removed because 
of physical symptoms: 

No. 11.—An 8-year-old cow, 21 months in the herd; removed 
January 3 because of poor condition; slight cough and rales. 
Autopsy — Extensive pulmonary tuberculosis. 


68.— An 11-year-old, 5 months in herd; removed January 12 © 
because of poor condition, and rales over both lungs. Autopsy — 
Tubercular lesion the size of a chestnut found in one lung. 
Sputum samples taken from the esophagus and trachea before 
death caused the death of guinea pigs from tuberculosis. This 
appeared to be a bad spreader regardless of the small size of the 
lesion. Emphysema of the lungs explained the presence of rales. 


67.— A 18-year-old cow, 8 months in herd; removed April 12 
because of poor condition, rales over both lungs and dyspnea on 
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exercise. Sputum positive to rabbit. Autopsy — Extensive pul- 
monary tuberculosis. 


70.— A 4-year-old, 11 months in herd; removed August 9, three 
months after reacting, because of poor condition; cough, induced 
cough and nasal discharge. Bronchial secretions negative to 
guinea pig. Autopsy — Slight tuberculosis of a mediastinal 
lymph gland, and left lung. This was a recent infection with 
tuberculosis combined with a rather marked bronchial catarrh, pos- 
sibly tubercular, though the very abundant bronchial secretion was 
negative to repeated pig inoculations. 


62.— A 12-year-old cow, 13 months in herd; removed Septem- 
ber 11 because of poor condition; cough, cough easily induced and 
very loud vesicular murmur. Autopsy — Generalized tuberculo- 
sis, open lesions in both lungs. Numerous samples of sputum from 
the esophagus killed guinea pigs in about two weeks. 


65.— A 5-year-old cow, 14 months in herd; best physical con- 
dition of any cow in the herd. Removed October 16 because 
sputum from the esophagus caused the death of a guinea pig. 
Autopsy — Very extensive generalized tuberculosis. 


.66.— Aged cow, 14 months in herd; removed because sputum 
was positive to pigs; poor condition and cough. Autopsy — Ex- 
tensive tuberculosis of the right lung. 

This was a disastrous year. The significance of an occasional 
cough, induced cough and old age were underestimated. The 
poor condition was, in each case, credited to old age or metritis fol- 
lowing abortion. Five of the seven were probably spreaders, while 
62 and 66 were especially virulent. 


In 1914 the year was started with eight reactors, and seven 
non-reactors, with two additional calves during the first quarter. 
A tuberculin test in November gave two negative reactions from 
the tubercular group and two positive reactions from the non- 
tubercular group. Five cows were removed because of physical 
condition, or positive sputum. 


52.— A 2-year-old, born and raised in the herd, removed March 
18 because sputum from the esophagus caused tuberculosis in a 
guinea pig. The left precrural lymph gland was enlarged. 
Autopsy — Extensive tuberculosis of both lungs. 
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29.— A ‘-year-old cow, three and one-fourth years in herd; 
removed November 18 because of slight cough; cough induced at 
times, slight rales, indurated udder, sputum negative to pigs. 
Autopsy —- A caseated mass about the size of a man’s fist in one 
lung, numerous small tubercles had broken on the surface of the 
mucosa. One bronchial tube about one-half inch in diameter was 
filled with a tenacious mass for six inches. The tenacity of this 
mass may explain our failure to get tubercle bacilli in the samples. 


64.— A 10-year-old cow, two years in herd; removed November 
18 because of indurated swelling in right front quarter. Sputum 
found positive about two months after removal from herd. 
Autopsy — Tubercular mass six inches in diameter in one lung; 
this communicated with the bronchi and discharged thin pus. 
Udder tubercular. 


74.— A 2-year-old removed November 18, two years from birth 
in herd, because of poor condition, induced cough and rales. 
Autopsy — Tubercular pleuritis, tubercles in the lungs. 


51.— Highteen-months-old, born and raised in herd; removed 
November 18 because of poor condition and suspicious submaxil- 
lary lymph gland. Autopsy six months later — Abscess between 
reticulum and diaphragm due to baling wire; this possibly ac- 
counts for the poor condition. Tubercular mass three inches in 
diameter in one lung; mediastinal, bronchial and right subparotid 
lymph glands slightly tubercular. 

The year closed with five reactors and seven non-reactors on 
hand. The herd now consisted, with one exception, of young cattle 
born and raised on the farm; every animal was in excellent physi- 
cal condition. Our previous failures were attributed in part to 
the old animals, and we were now confident that with a thorough 
cleansing and disinfection of the stable we could begin with this 
young herd and eliminate all infection by means of the combined 
sputum and physical examination methods. 


1915 started with five reactors and eleven non-reactors. An 
ophthalmic test in July was negative to the non-tubercular group, 
and one reactor (3). A subcutaneous test in November gave one 
suspicious reactor in the non-tubercular group (92), and one nega- 
tive (61) in the tubercular group. All of the tubercular group 
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reacted to either the ophthalmic or subcutaneous test during the 
year. 

Two tubercular cows were removed November 22 for diagnosis 
practicums at the college; they were free from suspicion when 
removed, but neither has been returned. 


3.— Eleven-year-old, five years in the herd. This cow was the 
last of the original herd of reactors. She was a pure bred Jersey 
and had never shown any signs of tuberculosis; she had been a very 
irregular reactor, and when posted July 18 was in poor condition. 
Autopsy — One small tubercle in a mediastinal lymph gland. 


58.— Five-year-old cow, three and one-half years in herd, re- 
moved to college for practicums November 22 and never returned 
because of poor condition until the following June. During the 
summer of 1916 this cow regained her usual good condition. In 
December, 1916, she had rales, a cough, and induced cough on 
pinching the throat, or precussion of the thorax. 

The year closed with three reactors, one suspicious, ten non- 
reactors, and four new-born calves. Our belief that the infection 
was practically eliminated seemed justified. 


1916 started with four reactors, and 14 non-reactors. A com- 
posite sputum sample taken from the tubercular group February 
14 was negative. A tuberculin test of the three reactors November 
24 gave one suspicious, one negative and one positive result; thus 
our tubercular group contained the usual high percentage of non- 
reactors. In the other group the suspicious reactor (92) of 1915 
became positive, and two more were added (100, 127) and one 
more (110) was suspicious. With the possible exception of 127 
all new infections may be explained by direct contact with a 
spreader. 

Three animals were removed: 


85.— A 38-year-old, born and raised in the herd; reactor for 
two years; removed January, 1917, because too ugly to examine. 
Physical condition apparently excellent. Autopsy — Numerous 
tubercles in the mediastinal and bronchial lymph glands; tuber- 
cular mass about one inch by three-fourths inch on the lateral sur- 
face of the posterior lobe of the right lung. It is possible that this 
lesion communicated with a bronchus. 
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127.— Born in July, 1915, reacted in November, 1916. Re- 
moved January, 1916, because her condition was below that of 
others, not eating normally, very loud catchy inspiration. 
Autopsy — Negative. 

73.— A 4-year-old non-reactor. Removed January, 1917, be- 
cause her condition was below that of others, and slight glandular 
swellings with slight edema were found around the submaxillary 
glands. Autopsy.— Shght edema of the subcutis and among the 
salivary glands; salivary glands slightly enlarged and firmer than 
normal; lymph glands of head were slightly larger and lighter in 
color than normal. 

The following tabulations show the record of the two groups for 
a six-year period. 
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Additional information on the diagnostic limitations of the 
physical examination method has been obtained through pig inocu- 
lations with sputum from cows reacting to tuberculin. The first 
series included 250 cows in five herds condemned by the tubercu- 
lin test, and segregated for the production of calves and pasteur- 
ized milk. They were held under a physical examination system 
subject to removal when symptoms developed. Fewer spreaders 
were found in the herds subject to the more rigid examination, but 
the percentage here was surprisingly high. In all inoculations 
guinea pigs of our own raising were used. We examined all cows 
at the time of taking samples. The minimum per cent of spreaders 
in any single herd was 10; the average for all, 20. Of the 50 
spreaders identified by the sputum cup, 12 gave pulmonary symp- 
toms (cough, induced cough, rales), 13 gave symptoms other than 
pulmonary, and in 25 no symptoms were found. 

A second series of experiments with the sputum cup included 
cows that had passed both a physical examination and a tuberculin 
test. This work has been chiefly in tubereulin tested herds where 
the number of reactors at each test was unusually high. M 

Herd No. 1.— Certified milk herd of 54 cows; composite inocu- 
lation June 4 of nine pigs; on autopsy July 18 two tubercular 
pigs were found. Autopsy of the individual pigs September 1 
revealed two positive and one suspicious case of tuberculosis among 
the pigs. A subsequent tuberculin test of the herd added one of 
the positive cases to the list of reactors. 

Herd No. 2.— A tuberculin tested certified milk herd of about 
150 cows. A change in the personnel of the testers was followed 
by a surprising increase in the number of reacting animals. A 
subsequent test at the end of three months revealed several more 
reactors, and a third test at the end of another three months 
revealed about fifteen more. Sputum samples of the last group 
were taken at the time of slaughter. Pulmonary lesions of the 
autopsied cows were slight or absent with one exception. The 
sputum sample from this cow was the only one to give positive 
inoculation results. She stood at the end of a common manger 
where water for the others had entered. It is highly probable 
that in this manner all the others of this group were infected, and 
that the disease was in the incubation period at the previous tests. 
The animals in this herd were kept under a very rigid physical 
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examination system; they were under the constant supervision of 
a competent veterinarian, and very few herds in the country would 
pass a better physical examination. The positive case passed the 
two previous tuberculin tests, but reacted at the third. 

Herd No. 3.— A composite sample of 93 cows with a record of 
having passed the tuberculin test. Nineteen pigs were inoculated 
in composites of five to six cows per pig. Six of these pigs showed 
lesions of well-marked generalized tuberculosis on autopsy. Be- 
cause of lack of time smears were not made to identify acid fast 
organisms. Individual inoculations from the positive composites 
have revealed five positive cases, and several suspicious ones on 
which the examination is not yet complete. It is quite obvious 
that the tuberculin test of this herd was faked. 

Herd No. 4.— This herd comprises about 100 animals. It has 
been tuberculin tested for a number of years and all reacting ani- 
mals removed. Purchases and sales were frequent. The number 
of reacting animals at each test was unusually high, and in Janu- 
ary, 1915, the test revealed seven reactors and eight suspects. 
Individual sputum samples from this lot gave one spreader (37). 
This cow was bought on a test in 1912; she passed a second test 
in 1912, and two in 1913. At the usual test in 1914 the test was 
omitted because of recent calving. On autopsy a lesion communi- 
cating with the bronchi was found in one lung. 

In March, 1915, five pigs were inoculated in composites of eight 
cows per pig; this included forty cows that had passed the tuber- 
culin test in January. The pig inoculated with composite sample 
No. V was positive. Individual inoculations from this group were 
positive in two pigs, and an eye tuberculin test of the group gave 
four reactors, not including one of the spreaders; thus five of the 
eight were tubercular. Of the spreaders No. 19 had been tested 
semi-annually since 1908 without any rise in temperature; she 
failed to react to the eye test, and had never stood by the side of a 
suspect or reactor. To avoid any possibility of error three pigs 
were inoculated with a fresh sputum sample, and three with a 
two-months-old sample; all developed tuberculosis. The cow was 
in excellent physical condition. An autopsy in August revealed 
generalized tuberculosis, with one lung lesion about the size of a 
hen’s egg. The second positive pig was inoculated with sputum 
from cow 49. The lesions of the first inoculation were suspicious, 
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and a sub-inoculation from these lesions developed a marked infec- 
tion. Ata tuberculin test in 1914 this cow gave a rise of 1 degree; 
in January, 1915, 0.8 of a degree. Autopsy December, 1915, 
revealed generalized tuberculosis. 

Of the cows reacting in January, two — 35 and 37 — were gen- 
eralized, and to these the non-reacting spreaders, 19 and 49, should 
be added. A study of the relative positions in the stable of the 
reactors and spreaders found in 1915 is suggestive of the manner 
of spreading. The cow stable accommodates about 60 animals; 
they are arranged in two rows with two common mangers for each 
row, about 15 cows per manger. With one exception all the 
reactors and suspects in this table had stood in sections with 35, 
37, 19 and 49. The only reactor that had not stood in one of 
these sections had a record of a reaction as a yearling, when the 
rise in temperature was attributed to dysentery. Six reacting and 
suspicious yearlings had been segregated from birth and fed on 
pasteurized milk. Their infection was not easy to explain until 
a watering trough was found in the fence that separated the yard 
of the young stock from that of the cows. The cow stable was 
fitted with individual watering cups. 

Composite tests of this herd have been made at intervals during 
the year 1916. In addition numerous individual samples have 
been received. Two individual samples have proved positive. 
Cow 47, born in 1910, has been segregated as a valuable, pure-bred 
reactor for several years. Her sputum was negative in January, 
1915, but a sample received in April, 1916, proved positive. 
There is no report of any loss in physical condition, which was 
excellent when last seen a few months previous. Autopsy in 
November revealed a generalized extensive tuberculosis, including 
the udder. Thus our usual experience that a tubercular animal 
will become a spreader if kept long enough is supported by addi- 
tional evidence. 

The second tubercular pig in 1916 developed from sputum 
received in April and taken from bull 48. Correspondence in 
November states that he has developed a bad cough. An autopsy 
shortly afterwards revealed local tuberculosis of the retropharyn- 
geal and mesenteric lymph glands. This suggests the possibility 
of finding tubercle bacilli in the esophagus in the absence of pul- 
monary lesions. We have evidence that this does occur when the 
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pulmonary lesions are slight, and have enough to suggest its pos- 
sibility in animals with no recognized pulmonary lesions. 


SumMaARY — EXPERIMENTAL HERD 


Animals used): pie... Gann: nacbistetcbe airs 37 Ss 
Original reactors bought............... elle 14 
Reactors recruited from non-tubercular 
STOOD recite Faroe Slo cht he om aloe oleae Bene 10 
Reactors nalverd) pn weap ecineminaicacs Fae cereal taeseeoe cn Prepeee 4 cae 
Reactors condemned...............-+:: Se aa eee o 20 de fone .... | == 54 per-cent. 
INon-reactorsiin herd = mts cue cates acne oe a reae can tier em Pea 13 ms 5 
Non-reactors condemned............... Sestate \ Race hte Velic.-oteetsners 
Ositive to sputum-cup test............ 5 aes Siblese Bhhee ayers 8 = 21.6 per cent. 
»Open pulmonary tuberculosis found on 
WUCOPSY scree Ola eee pcatees 15 == 77.2 per cent. 
Years in herd of non- Age of condemned tuber- 
Time in herd of original tubercular reactors of recruits to cular animals recruited 
animals before being condemned. tubercular group. from non-tubercular group. 
Age No. No. No. 
3 20 O yr. 4 mo. out. 51 2 yr. 0 mo. 51 2 yr. 
8 1 1 yr. 6 mo. out. 52 1 yr. 0 mo. 52 2 yr. 
6 11 1 yr. 9 mo. out. 58 1 yr. 0 mo. 58 3 yr. 
4 29 3 yr. 8 mo. out. 70 0 yr. 9 mo. 70 ivr. 
2 41 1 yr. 4 mo. out, 71 1 yr. 3 mo. 127 1 yr. 4 mo. 
15 42 1 yr. 4 mo. out. 85 1 yr. 3 mo. 
TED 61 4 yr. 6 mo. in. 92 1 yr. 9 mo. 
Old 62 1 yr. 2 mo. out. 100 2 yr. 5 mo. 
64 2 yr. 4 mo. out. 127. OL yr.4 mo; 
4 65 1 yr. 3 mo. out. 
Old 66 1 yr. 8 mo. out. 
12 67 O yr. 9 mo. out. 
10 68 0 yr. 6 mo. out. 
‘a A} 4 yr. 8 mo. out. 
CoNCLUSIONS 


Several significant facts are emphasized by this summary: 


1. About 50 per cent of the herd have been condemned and 
about one-third of the remaining 17 are tubercular. 


2. A large percentage of tubercular animals were condemned ‘ 
within two years after admission on a physical examination basis, 
or as new reactors from the non-tubercular group; 50 per cent of 
the latter were condemned within two years after their first 
reaction. 


3. Susceptible animals acquire the infection in a compara- 
tively short time after exposure. Reactors in the non-tubercular 
group were first discovered at an average of one and one-half years, 
so that the period of incubation must have been considerably less. 
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Tubercular recruits from animals born into the herd acquire the 
disease most readily when young. This indicates that young ani- 
mals are more susceptible to the infection, and supports the theory 
held in human medicine, that most infection is acquired in youth. 


4. A large per cent of the tubercular animals developed into 
open pulmonary cases. Fifteen out of nineteen gave either 
sputum-cup evidence, or post-mortem evidence of being spreaders. 
Pig inoculation results showed that small lung lesions were elimi 
nating freely into the bronchi, while inoculations of sputum from 
cows having large distinctly open lesions were sometimes negative ; 
this suggests that all pulmonary lesions should be regarded as 
open. ‘These facts have been observed repeatedly in sputum-cup 
work in other tubercular and certified herds. If seems evident 
that most tubercular animals become spreaders if kept long enough, 
and that many of them reach this condition in a short time. We 
have posted only one tubercular cow in this experiment in which 
the lesions were undoubtedly closed and healed. A further sig- 
nificant fact is our failure to find pulmonary symptoms in 75 per 
cent of cows whose sputum caused tuberculosis in pigs; though a 
few cases which gave very distinct pulmonary symptoms were neg- 
ative to the sputum-cup test. 


5. A comparison of the different methods of diagnosis shows 
that all are far from perfect. The value of each is purely relative 
and increases when used in combination with other methods. 

Our chart of reactors shows 44 positives and 14 negatives in 
known tubercular animals. An analysis of the negatives reveals 
one closed and healed, four open and extensive, one open and 
slight, two still in herd. We have reason to believe that all recent 
. infections gave positive reactions. After 1914 tests were made 
annually. One negative reaction in a tubercular animal occurred 
in 1915; and excluding new reactors, two of three tubercular 
animals failed to react in 1916. 


6. The real direct value of the sputum cup is yet to be estab- 
lished; it is evident that the cow must become a spreader before 
recognition by this method is possible. Considered individually 
it is valuable as a means of detecting open cases in non-reactors, 
indicating spreaders among cattle believed to be the object of 
fraudulent testing, and protecting free herds against the introduc- 
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tion of spreaders. Contrary to what seems to be a prevailing 
belief, sputum-cup examinations are neither complicated or difii- 
cult to make. As previously noted, it will indicate many spreaders 
passed over by a physical examination, and a few that escape both 
a physical examination and a tuberculin test. Indirectly it should 
be of value in emphasizing unknown spreaders, and the necessity 
of individual segregation within the herd. 


7. It is evident that reliance upon a physical examination 
alone for the suppression of tuberculosis in our experimental herd 
kept under usual conditions of feeding and watering, is a failure. 
The extent to which some individuals have developed lesions before 
they were recognized is enough to weaken one’s confidence in his 
own judgment and powers of observation, while the develop- 
ment of symptoms resembling those of tuberculosis, but due to 
other causes, leaves one ina state of confusion. This is especially 
true if the final opinion is to be checked by autopsy. Without at- 
tempting to pass judgment on the value of a general examination 
of dairy cattle or the value of this method in the suppression of 
tuberculosis in general, we have convincing evidence that in our 
hands it reveals only a small percentage of open pulmonary cases. 
There are many reasons why a physical examination of dairy cows 
should be practiced, and why it should be extended, but in com- 
pany with all other diagnostic methods its limitations must be 
recognized as determined by experimental and practical tests, and 
not by a confession of faith or public opinion. Employed alone 
it reduces the number of spreaders in a badly infected herd, but 
it cannot be made to remove all, or nearly all. It is of great value 
in detecting the occasional non-reacting spreader, and as a means 
of eliminating udder lesions from a herd that produces market 
milk. The physical examination of large animals is hard work. 
In a_ sense the meaning of the term is entirely relative, depend- 
ing on the experience, judgment and application of the examiner. 
For general use in dairy inspection a uniform standardized system 
should be established in order to define the minimum requirements 
of an examination and to indicate how often it should be repeated. 


8. In infected herds control depends on a knowledge of the 
cows that are not tubercular fully as much as a knowledge of those 
that may be found to be tubercular. In large herds where the 
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infection is well distributed, and in herds where exchange is fre- 
quent, it may be assumed that a knowledge of all the cases of open 
tuberculosis that appear in the herd is practically impossible. So 
long as tubercular animals continue to be found in a herd it is a 
safe assumption that unrecognized cases remain there. In estimat- 
ing the value of different methods of diagnosis too much emphasis 
has been placed on their achievements, and not enough on their 
failures. This has resulted in placing too much reliance on the 
value of a diagnosis in suppressive schemes. 

Our results emphasize the following well-known quotation from 
Professor Bang: “ Owners of cattle ought to prevent the contami- 
nation of calves and other animals still healthy.” With the dis- 
covery of tuberculin and the knowledge it brought of the wide 
prevalence of tuberculosis numerous plans for the protection of 
healthy animals were devised. They were all based on the assump- 
tion that the diagnosis of tuberculosis had become an exact science. 
Great emphasis was placed on the restrictive influence of ideal 
atmospheric conditions, otherwise termed the suppression of tuber- 
culosis by improved and salubrious conditions of life, a phrase evi- 
dently borrowed from human hygienists, and an expression of an 
excellent idea. The uniform human custom of eating from indi- 
vidual dishes, and drinking from individual cups, was not empha- 
sized. To provide for a clean sweep of light, air, and cleanliness, 
stables were modernized by stripping them of every unnecessary 
device, and the individual cow manger has now been replaced by 
what may now be conservatively termed a cross between a sewer 
and a gutter. Daily washing and disinfection can make it nothing 
else. It is repulsive to every principle of good hygiene. Irom a 
bacteriological standpoint higher and lower animals stand on a 
common platform, and what individual would relish eating and 
drinking from a soup bowl common to fifteen other individuals, 
some of whom are known to have open pulmonary tubercular 
lesions? It is time to stop fooling the farmer with sunshine and 
devote more time to the rigid details of investigation. 
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LEUKEMIA AND PSEUDO LEUKEMIA IN THE 
COMMON FOWL 


EK. M. Pickens 
Department of Pathology, Bacteriology and Meat Inspection 


Leukemia is a primary disease of the blood and blood-forming 
organs. It is in the majority of instances a chronic disease char- 
acterized by the presence of an enormous number of leucocytes in 
the circulating blood, associated with anemia, though the essential 
characteristic is not so much the large number of leucocytes as the 
varieties and proportions of these which are found (Burnett). 

Two. varieties of leukemia are deseribed, (1) the lymphatic 
(lymphoid, lymphemia), and (2) mixed celled (myeloid, myelog- 
enous, etc.), which are differentiated by the condition of the 
blood and the blood-forming organs. 

The histological changes in lymphatic leukemia and pseudo leu- 
kemia are very similar. In fact, many investigators consider them 
different stages of the same disease. Most cases of pseudo leu- 
kemia, however, run a chronic course and show no disposition to 
change to leukemia. The essential difference between the two dis- 
eases is found in the blood. Very slight or no changes at all are 
present in the circulating blood in pseudo leukemia, while an 
enormous increase of lymphocytes is found in leukemia. 

These two conditions with the allied forms make a _ very 
important group of maladies in the lower animals, especially 
in the common fowl. This importance is due, not so much 
to the economic loss caused by them, as to their relation to these 
affections in the human subject, in which they generally prove 
fatal. It necessarily follows here, as in most other diseases, that 
where the mortality is high, the condition is but little understood, 
and treatment in a scientific manner cannot be applied. Happily, 
the chicken with its apparent susceptibility, and the readiness with 
which it may be obtained, lends itself most admirably to experi- 
mental work. 

During the past five years, a number of cases of feanar and 
pseudo leukemia of the fowl have come under our observation, and 
in the following paper a summary of the literature together with 
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a brief presentation of the clinical and anatomical aspects of the 
disease will be given. 
HisTorican 


Probable cases of leukemia were observed and commented upon 
from the beginning of the 19th century by Buchart (1801), Androl 
(1828), Hodgkin (1832), Donne (1830), and many others, and 
the disease was imperfectly recognized in current text books 
(Piony, Velpeau, Rokitansky) in which it was regarded as an 
obscure “ suppurative hematis;’” Donne (1839) found, in a case 
at autopsy, that the blood cells were more than one-half ‘ white 
or mucous globules,” and attributed the cause to a failure of trans- 
formation of the leucocytes into red cells. 

The first steps in the elucidation of the malady were made when 
Craigie (1841) demonstrated an entire absence of suppurative 
foci in the body and concluded that the purulent material was 
absorbed from the enlarged spleen of which the histological struc- 
ture does not favor the gathering of pus in abscesses. 

The first good descriptions of the disease were given independ- 
ently of each other in 1845, by Virchow in Berlin and Bennett 
in Edinburgh. Virchow named it Leukemia, meaning white 
blood. The connection between the affection of the spleen or 
lymph glands and the increase of the white blood corpuscles was 
early recognized by -Virchow, that of the bone marrow was first 
established by Neumann in 1869. 

Leisering (1858) was the first to recognize leukemia in ani- 
mals. Great attention has been given it only in the last twenty 
years, so that at present quite a number of positive cases are 
known. Siedamgrotzky (1878), Johne (1879), Nocard (1880), 
Frohner (1885), Wolff (1892), de Jong (1903) have carefully 
studied the disease. 

The cases in fowls described by Butterfield (1905) and Jutaka 
Kon (1907) were undoubtedly leukemia, although the blood of 
the affected birds was not examined. Warthin (1907) seems to 
have been the first to recognize the malady and study the blood 
changes. Ellermann and Bang (1908) recognized and studied the 
disease as such. Valuable work relative to its clinical aspect was 
furnished by Hirschfeld and Jacoby (1907), also by Skiba 
(1909). Schmeisser (1915) was able to transmit leukemia 
through several generations. 
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OccURRENCE 


Leukemia has been observed in domestic animals in compara- 
tively few cases. Nocard in 1880 cited 43 cases, 9 in horses, 5 
in cattle, 4 in swine, 22 in dogs and 1 in a cat. In the Prussian 
army in 1890 to 1895 there were 26 horses reported as having 
leukemia. Other cases reported are mostly in dogs. Authentic 
cases in sheep, goats, rabbits and guinea pigs have not, so far as 
I am aware, been observed. 

In poultry six spontaneous cases have been observed in this 
laboratory. Jfutyra and Marek state, ‘The disease occurs exclu- 
sively among chickens, and among these in an enzootic and even 
an epizootic form.’’ The malady has been observed in Denmark, 
Germany and in this country. Actual data as to its frequency 
do not seem to be at hand. It is doubtless a rare disease but is 
probably not so rare as the number of recorded cases would lead 
one to suppose. 

Pseudo leukemia has been observed in horses, dogs, swine, 
calves, cows, cats and the domestic fowl. Hutyra and Marek state: 
“The disease occurs more frequently than leukemia, for which it 
is frequently mistaken.” »Leukemia in chickens is in about half 
of the cases also manifested by the symptoms of pseudo leukemia. 
In this laboratory I have had the opportunity to observe about 
thirty cases. Here again but little data as to the frequency of 
occurrence are available. 


ErioLocy 


The actual cause of leukemia in man, as well as the essential 
nature of the disease, remain obscure. Various affections (ma- 
laria, syphilis, rickets, etc.) have been regarded as predisposing 
causes. ‘The same is true of pregnancy, lactation, traumatism, 
exposure and other influences. To some heredity has seemed to 
be an important element. In these and other cases the lesions are 
considered to be a simple hyperplasia. 

The conception of leukemia as a neoplasm, fathered by Banti 
and others, is conceded by many workers as being the true explana- 
tion. The formation of metastases, the infiltrative and destructive 
growth, the failure of inoculation and transplantation, ete., all 
favor this view. 
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Towever, infection is believed by many pathologists to be the 
direct cause of leukemia, and various forms of bacteria have been 
described as being its cause. There are certainly some very strik- 
ing facts in favor of its infectious nature the most important 
being the apparent contagiousness in a few cases, the similarity 
of the acute form to an infectious disease, and the similarity of 
certain conditions produced by bacteria such as tuberculosis. The 
various micro-organisms, believed to be its cause, need not be 
enumerated, as none of them have been proved to be pathogenic. 
Bodies resembling protozoa (Aurers bodies) have been found in 
the blood and the lymph glands, but the nature and significance of 
these are uncertain. 

In the fowl Hutyra and Marek state that the disease is pro- 
duced by some kind of an infectious substance, the nature of which 
is still unknown. Only this much is known from the investiga- 
tions of Ellermann and Bang, that the cell-free filtrate from organ- 
emulsions may transmit the disease and therefore the etiological 
role of an ultra-microscopic organism does not appear to be ex- 
eluded. Hirschfeld and Jacoby were able to transmit it but their 
results were negative with Berkefelt filtrates of organ-emulsions 
from leukemic chickens. Burchhardt, and again Schmeisser, 
transmitted the disease with organ-emulsions, not filtered. 

The virus seems to be present in all affected organs, the spleen, 
liver, bone marrow, etc. The infectious properties of the organs, 
however, are lost in a few days after death. The bodies resembling 
protozoa seen by Kon were also found by Ellermann and Bang. 
These authors, however, refrain from expressing an opinion as to 
the nature of the bodies. Hirschfeld and Jacoby, on the other 
hand, found peculiar long bacilli which produced a temporary 
anemia with lymphocytosis in an experimental chicken; still they 
do not yet desire to consider this bacillus as the cause of the 
disease. 

Pseudo leukemia appears to be as closely related to leukemia 
in the fowl as in man. The histological changes in each case are 
practically identical and many workers believe that they are 
either different stages or different types of the same disease. The 
theories of hyperplasia, neoplasm and infection all have their sup- 
porters. The consensus of opinion seems to be with the hyperplastic 
theory. In the fowl, if we accept the work of Ellermann and 
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Bang, we find that an inoculation of organ-emulsions from a leu- 
kemic fowl may produce either leukemia or pseudo leukemia in 
the injected bird. 


CLASSIFICATION 


A classification of leukemia and its allied forms which will be 
acceptable to all pathologists appears to be an impossibility at the 
present time. Until the controversy over the etiology of the dis- 
ease has been settled, the followers of each theory, as given above 
(viz., hyperplasia, neoplasm, infection, etc.), will support a 
classification in harmony with their theory. 

The followers of hyperplastic or metoplastic theories, as the case 
may be, put emphasis on the type and character of the cell, in so 
far as the type of the disease is concerned, whether the cells are 
lymphocytes or myelocytes. They place special emphasis on the 
character and location of the lesions. They generally exclude the 
conditions known as lymphosarcoma and small round cell: 
sarcoma. | 

To many the idea of transplantation and growth of cells seems 
more plausible, although there is good evidence in favor of the idea 
of metaplasia. It appears then, that if we know accurately all the 
cellular types existing in the bone marrow and in the lymphoid 
tissue, which are the blood-forming organs concerned, and if we 
assume that each is capable of undergoing an independent hyper- 
plasia, we shall be able to construct a tabulation of all the possible 
diseases arising in this way. Sternberg has made such a table 
which has been modified and improved by MacCallum. It is as 
follows: 


A. Jyperplasia of lymphoid tissues: 
a. With leukemic blood. 
1. With swelling of lymphoid tissues and infiltration 


of organ — Chrome lymphoid leukemia; acute 
lymphoid leukemia. 


2. With tumors originating in various situations and 
invading tissues —(chloroma), Leucosarcoma ; 
chloroleucosarcoma. 
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b. Without leukemic blood. 


3. With tumors involving bone marrow — Lymphoid 
or plasma-cell myeloma. 


4, With general swelling of lymphoid tissue —Pseudo 
leukemia. 


5. With regional invasive tumor-like growth — 
Lymphosarcoma. 


6. With stigmata of general maldevelopment — 
Status lymphaticus. 


B. Hyperplasia of myeloid tissue: 
a. With leukemic blood. 


7. With myeloid infiltration of organs — Myeloid leu- 
hkemia myeloblastic leukemia. 


8. With tumors of myeloid tissue — Chloromyelosar- 
coma (myeloid chloroma). 


b. Without leukemic blood. 


9. With tumors of myeloid tissue — Myeloid mye- 
loma. 


C. (Included though probably not related.) Tumor-like swell- 
ing of lymph glands with nodules in spleen, liver, lungs, ete., 
granulomatous alterations of lymphoid tissue of specific morpho- 
logy, apparently infectious in origin — Lymphogranulomatosis or 
Hodgkin's disease. 

To the supporters of the infectious theory, the classification be- 
comes one of inflammations. Here we have the acute and the 
chronic forms of the diseases. Special attention is given to the 
character of the lesions and to the organs affected. The leukemic 
or aleukemic condition of the blood is also important. With this 
theory, as with hyperplasia, the sarcomas, lymphomas, myelomas, 
ete., are not included. 

In the domestic animals the infectious theory is based upon very 
strong evidence, especially in poultry, where transmission experi- 
ments have been carried out repeatedly. Here Hutyra and Marek 
divide the diseases as follows: 
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A. Leukemia in mammals in which they designate the acute 
and chronic forms. They also differentiate the lymphatic and 
myeloid types. 


B. Leukemia in chickens, which generally lasts eight to four- 
teen days, but may last one to three months. This would signify 
an acute and chronic form. The lymphatic and myeloid types of 
the disease are also mentioned. 


C. Pseudo-leukemia, under which they include the following 
terms: 

Hodgkin’s disease, aleukemic lymphadenia, sublymphatic leu- 
kemia, lymphadenia and pseudo leukemia lymphatica. 


In this article the term “leukemia” will be used in the re- 
stricted sense, and to designate the disease only when both the 
pathological findings of the blood-forming organs and of the blood 
itself warrant it. The term “ pseudo leukemia ” will also be used 
in the restricted sense, and will refer to the same condition found 
in leukemia minus the blood changes. 


SYMPTOMS 


The symptoms in leukemia and pseudo leukemia are practically 
identical with the exception of the absence of the marked patholog- 
ical blood picture in pseudo leukemia. ‘The period of incubation 
seems to be from one to two months. 

The acute forms are generally very similar to the chronic. The 
different stages, of course, are not so sharply defined in the acute 
form. In fact, in some instances, no disease is detected. The bird 
appearing lively at the morning feeding may be found dead before 
night. 

In the chronic form, especially, the disease may be ushered in 
with an anemia. This is first noticed in the comb and wattles. 
They become pale and perhaps icteric. The membranes of the head 
and the skin of the legs likewise show a paleness or icterus. Blood 
obtained by a needle prick may be of a pale red color. Stained pre- 
parations show polychromatophilie red blood cells varying from 
normal size to megalocytes. The red blood cells generally diminish 
from normal (8,000,000 to 4,000,000 per cu. mm.) to as low as 
1,000,000 per cu. mm. Simultaneously a diminution of the 
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hemoglobin content (normal 60 to 70) is noted. It may drop to 
15 per cent or 20 per cent. A rather profuse diarrhea has been 
noted, making its appearance simultaneously with the anemia. It 
may be present in the absence of the anemia and generally con- 
tinues throughout the course of the disease. In several cases per- 
sistent, hemorrhage occurred as a result of slight wounds on the 
comb and wattles. 

The increase in leucocytes in leukemia generally takes place 
shortly after the onset of the anemia. Usually the increase is 
gradual although it may advance by leaps and bounds. The total 
number of leucocytes may increase from 30,000 (normal) to 
100,000 or even 600,000 per cu. mm. The proportion of the 
white to the red corpuscles (normal 1 to 100 to 1 to 200) may 
fall to 1 to 2 or 1 to 3. At the same time the percentage of the 
different cells changes to such an extent that the mononuclears rep- 
resent 60 to 90 per cent and the polynuclears and lymphocytes are 
forced into the background. In other cases the lymphocytes or the 
myelocytes may show the marked increase. 

Throughout the course of the disease, the appetite generally 
remains good, especially in the chronic cases. In the acute it may 
become precarious and toward the end the bird may refuse food 
altogether. 

In the acute cases, cyanosis has been noted at the end. In the 
chronic, the abdomen may become pendant. The birds generally 
die from an apparent toxemia or excessive emaciation. 


NuMBER AND SOURCES OF SPECIMENS STUDIED 


The specimens reported in this article were taken from twenty- 
two birds. In a few cases, a part of the bird only was available 
for examination. The most unfortunate condition, however, is in 
regard to the lack of study of the condition of the bone marrow. 
When the material from these cases was being collected, the bones 
were not available. The pathological findings described and the 
conclusions drawn are therefore made without a knowledge of the 
changes which had taken place in the bone marrow. 

Of the twenty-two diseased birds referred to above, thirteen 
came from a poultry farm where from 1,500 to 2,500 birds have 
been kept. These cases were collected during the last five years, 
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six of them have been received within the past twelve months. 
Two of these were classed by their blood picture with the leuke- 
mias. The eleven remaining ones were aleukemic or pseudo 
leukemic. It was impossible to obtain any information in regard 
to the possibility of contact of these birds. 

At another poultry farm a few miles distance from the first, 
four cases occurred. Here the deaths all took place within a period 
of two months. Of these two proved to be leukemia and the other 
two lacked the typical blood picture and hence were placed with 
the pseudo leukemias. At this farm the birds, about 125 in num- 
ber, were all kept together. Another bit of information obtained 
was the fact that the stock from this farm originally came from 
the first. 

The five remaining cases came from widely different parts of 
the State and no history of contact with other cases could be 
obtained. One of these was found to be leukemia, and the other 
four were pseudo leukemia. 


NormayL Fownu 


The following data of the normal fowl have been compiled from 
a large number of birds. They are confined to those parts of the 
body which are involved in leukemia. 


Blood. The blood of a fowl differs markedly in some respects 
from that of mammals. <A brief description of its constituents 
together with normal counts will, therefore, be given. 

The blood is thick in consistency, dark red in color and clots 
very rapidly. 

Red cells. The red cells are elliptical disks measuring 
11.5x6.5 to 18.5x8 microns. The nucleus is the same shape ' 
as the cell, staining a deep blue and slightly pyknotic. The cyto- 
plasm is yellow and glassy. 


Leucocytes. According to Burnett’s classification five varieties 
of leucocytes are found in the circulating blood of the domestic 
fowl and are differentiated in preparations stained by Jenner’s 
or Wright’s stains by the following characters: 


Variety I. Lymphocytes. This variety includes cells usually 
about the size of or smaller than the average red corpuscle. Each 
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has a relatively large nucleus that occupies nearly all of the cell. 
The nucleus is usually round, but may be incurved or show a deep 
_ notch or sinus at one side. The cell body usually shows as a nar- 
row rim about the nucleus. Both nucleus and cell body are 
coarsely reticular. With careful staining a nucleolus may be seen. 
The cell body has a strong affinity for basic stains, often staining 
a deeper blue with Jenner’s stain than the nucleus. With Wright’s 
stain the cell body has a greenish blue while the nucleus has a 
dark violet tint. Cells falling into this group have practically 
the same appearance as in mammals. 


Variety IJ. Large mononuclears. Cells belonging to this 
variety are larger than those of Variety I, usually about twice the 
diameter of the average red corpuscle. ‘The nucleus usually oecu- 
pies only about one-half of the cell and is situated at one side of 
the center. Its shape is oval or curved (kidney or horse shoe 
shape). Both nucleus and cell body are finely reticular and stain 
less deeply than do those of the lymphocytes. The cell body is 

‘faintly basophile. These cells have much the same appearance 
as in mammals. 


Variety III. Polymorphonuclears (Polynuclears). The 
nucleus in this variety is several lobed, the different lobes being 
connected with slender portions. Rarely the nucleus consists of 
several separate parts. In shape it is polymorphous; it may be 
twisted, spirally coiled, S shaped, U shaped, Z shaped or elon- 
gated. It is usually well stained and is coarsely reticular. The 
cell body contains many large granules, spindle shaped with taper- 
ing ends, rod shaped with rounded ends, club shaped or oval, that 
stain a reddish color with Jenner’s stain or eosin and methylene 
blue, and a dark reddish with Wright’s stain. With Ehrlich’s 
tri-acid stain they take a deep reddish purple color. The granules 
vary in size from one to three microns in length by about one 
micron or less in width. This cell has generally been classed as 
an eosinophile; but it evidently does not belong to that variety. 


Variety IV. Eosinophiles. The nucleus is markedly polymor- 
phous exhibiting the same shapes as in mammals. The cell bodies 
contain round eosinophilic granules, similar to the eosinophile 
found in mammalian blood. Except in the shape and size of the 
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granules, this cell corresponds to the polymorphonuclear leucocyte 
found in the blood of mammals. The nucleus exhibits the same 
shapes as in mammals. In affinity for stains, the granules re- 
semble the polymorphs rather than the eosinophiles. The cell has 
active ameboid movement. 


Variety V. Mast cells. In this variety the nucleus usually 
takes the stain so faintly that it is difficult to make out its shape. 
It varies in shape from rounded or curved to by-, tri- or many- 
lobed. The cell body contains many strongly basophile rounded 
or oval granules that take a deep violet tint with Jenner’s and a 
royal purple with Wright’s stains. Mast cells as a rule are slightly 
larger than the eosinophiles. 


Thrombocytes. Thrombocytes in the blood of the domestic fowl 
are elliptical, oblong or spindle shaped cells with an elliptical to 
broadly oval nucleus. In size the cell has nearly the length and 
about one-half the width of the average red cell. The nucleus 
occupies about one-half the length, and nearly the entire width of. 
the thrombocyte, and is usually situated in the central part of the 
cell. The cell body is pale and often contains one or more clear 
vacuoles, and occasionally one or more compact, rounded, deeply 
staining (deep purple with Wright’s stain) bodies about the size 
of or somewhat larger than a mast cell granule. These bodies are 
probably a result of degeneration. The thrombocytes show a 
marked tendency to collect in clumps. In fresh blood, and in the 
less thinly spread parts of films, they collect in masses in which 
it is difficult to distinguish the outline of individual cells. This 
indistinctness of cell outline and structure shows another property 
of these cells, that is, their vulnerability. They change quickly 
when taken from the blood vessels, passing through a characteristic: 
series of changes. Both cell body and nucleus become less distinct, 
the cell body losing its structure first. Finally both become struc- 
tureless, appearing in stained preparations merely as a diffusely 
stained mass, the nucleus being distinguishable by having a 
slightly deeper stain. 
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The following tabulation gives a summary of examinations of 
the blood of normal domestic fowls by different investigators. 


Red cor- Throm- Hema- Size of 
puscles per Leucocytes bocytes per globin, red cor- 
cu. mm. percu.mm. cu. mm. percent  puscles Authors 
3,324,000 17,921 eee 76 : #20 Burnett 
2'300,000/12-99)000 8 9111)... .... Warthin 
3,637,000 20,081 5 ropa Una ee eloore 
3,017,000 33,777 55,272 87.8 13.1x8 Mack 
34,000,000 35,000 60,000 60-70  .... Personal 


Observation 


Numpser or Levcooyrres anp PERCENTAGES OF VARIETIES IN THE 
Broop or Norma Fow.us 


Large Poly- Kosino- Mast 
Leucocytes Lymphs mono morph philes cells 
per cu. mim. I IT Til IV Vv Author 
Baur 549° 6 82.0 87 883 GMack 
P22) 000) 330.0. 11455 5 21.5, 10.0 2.0 Warthin 
U2. 258.0 Si) 20.8 3.3 4.3 Burnett 
35,000 55.5 S229) 30%8 4.3 1.0 Personal 
Observation 


Gross anatomy. The gross anatomy has been taken largely, al- 
though not entirely, from Schmeisser. A fowl of average size 
and weight (1,760 grams) has abundant subcutaneous fat and 
large muscles. The inner surface of the skin is slightly yellow. 
The peritoneal cavity contains an omentum rich in fat. It orig- 
inates from the anterior surface and ventral margin of the gizzard 
extending caudal with the intestines. The liver is a bi-lobed organ, 
weighing approximately 50 grams or 2.8 per cent of the body 
weight. It is of a reddish brown color, moderately soft and friable. 
The eut surface shows small blood vessels in longitudinal and 
cross-section. 

The spleen measures 2x 1.5x1 cm. and weighs one gram or 
0.25 per cent of the body weight. It is rather soft and reddish 
brown. Beneath the capsule bluish white malpighian corpuscles, 
slightly larger than a pin point, may be distinctly seen. On sec- 
tion, the capsule is very delicate, the trabeculae are few, but 
usually definite, containing small blood vessels. The pulp is not 
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raised above the surface of the capsule. The kidneys weigh 12 
grams or 0.7 per cent of the body weight. They are reddish brown 
and lobulated. 


Histology. In the liver the lobular formation is not prominent. 
Periportal spaces are not easily made out. They contain the usual 
vessels, surrounded by very little fibrous tissue. Lymphocytes are 
present either scattered diffusely or in follicles. The liver cells 
are arranged in cords, separated by capillaries, which generally 
contain red cells almost exclusively. In the spleen the malpighian 
corpuscles are numerous and distinct. They are composed of the 
usual lymphocytes surrounding small arteries. Red blood cells 
are limited to the pulp, where they occur more or less in clusters, 
although sinuses or enclosures of any kind cannot be definitely 
demonstrated. The pulp does not differ materially from that 
of the liver or spleen. The kidneys have a structure similar to 
the human kidney. 


Merruop or EXAMINATION 


In the study of these diseases, the routine given below was 
adhered to as closely as possible. The history was always obtained 
in as much detail as the owner of the bird was able to give. Un- 
fortunately in several cases no history could be procured. 

The external appearance of the bird was carefully noted, and 
if alive a blood count made when symptoms warranted it. The 
fowls were then placed in the animal house for observation. Here 
they were watched for several days and numerous bloéd counts 
made. At death a post mortem examination was made, in which 
each organ was carefully observed and the macroscopic changes 
noted. Smears of the heart blood were always prepared when 
possible and stained after both Wright’s and Giemsa’s methods. 
The organs were weighed, and pieces of tissue were taken for 
section. For the preservation of the specimens Kaiserling’s fluid 
was used. Sections fixed in Zenker’s and Orth’s fluids were cut by 
the paraffin method, as thin as possible, never thicker than six 
microns. The specimens were stained after the following methods: 
Hemotoxylin and Eosin, Hemotoxylin and Picrofuchsin, Wright’s, 
Jenner’s, Giemsa’s and Zieh] Neelsen’s. Tuberculosis was always 
very carefully excluded. 
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Gross ANATOMY 


In both leukemia and pseudo leukemia the birds were generally 
greatly emaciated and presented a dejected appearance. The ma- 
croscopic and histological changes were practically identical in 
the two diseases with the exception of the blood picture. The 
organs affected in the order of occurrence seemed to be the liver, 
spleen, kidney and more rarely the ovary and omentum. 

The liver has been affected more or less extensively in every 
case examined. It was generally enlarged, the size varying 
from a slight enlargement to an enormous organ occupying nearly 
all the space in a pendant abdomen and weighing as high as 287 
grams. In this case the liver weight was 24 per cent of that of 
the fowl. The exterior of the organ was usually smooth and of a 
light mahogany color intexsely mottled with greyish white areas, 
irregular in shape, with clean cut edges. These areas ranged in 
size from small points or streaks to as large as two centimeters in 
diameter. In a few cases the surface of the organ was literally 
covered with raised, rounded greyish white nodules, varying in 
size from those just visible to as large as one and one-half centi- 
meters in diameter. In one case the liver showed large rounded 
raised areas. In several cases the capillaries of the capsule were 
injected. On section the capsule was generally found to be thin 
and tense. The liver tissue was often rather soft and friable, and 
in a few cases projected out beyond the capsule. The greyish 
areas of the surface were always found to extend throughout the 
depth of the organ. They were of the same shape and color as on 
the surface. No evidence of encapsulation was observed macro- 
scopically. The liver tissue was always more or less congested and 
showed evidence of varying degrees of degeneration. 

The spleen showed lesions in all but two cases. It was generally 
enlarged, weighing from two to fourteen grams. The surface of 
the organ was usually smooth and of a bluish brown color, intensely 
matted with grayish white irregular areas with clean cut borders. 
A few cases showed the surface of the organ to be literally covered 
with small yellowish white raised nodules similar to those described 
on the liver. On section, the capsule was found to be thin and 
taut. The splenic pulp was soft and generally projected out be- 
yond the capsule. The greyish areas or nodules observed on its 
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surface were also found throughout its depth. More or less con- 
gestion was always present. The malpighian corpuscles could 
usually, although not always, be made out. 

The kidneys were much enlarged in a few cases and in others 
were practically normal in size. Their color was a pale reddish- 
yellow and they were more or less mottled similar to the liver and 
spleen. The raised nodules on the surface of the liver and spleen 
were not observed on the kidney. On section the greyish areas 
were found scattered irregularly throughout the cortex and 
medulla. The kidney tissue was more or less degenerated and 
always appeared to be congested. 

The ovary was affected in only one case observed. In this 
case, 1t was about the size of a normal non-functioning organ, 
greyish white in color and contained practically no eggs. 

The omentum, like the ovary, was affected in only one case. 
In this case, it was literally covered with small greyish-white 
nodules varying much in size and shape. Many were just visible, 
while the larger ones were one and one-half centimeters in diam- 
eter. They were pedunculated, being attached to the omentum by 
short pedicles. Others were thin and nearly flat with rounded 
edges resembling fish scales. On section a rather heavy connective 
tissue capsule was observed. The pulp was yellowish-white and 
somewhat firm. Numerous blood vessels filled with blood were 
seen scattered through the nodules. No trabeculae could be 


detected. 
Histotoaicat Finpinas 


The liver was usually badly affected, from one-third to three- 
fourths of its tissue being replaced with lymphoid areas, which 
were found scattered throughout the organ. These areas varied 
in size from a collection of a few cells around a blood vessel to large 
tracts comprising several lobules. They appeared to originate in 
some cases in the inter-lobular tissue around the inter-lobular vein 
and extend into the lobules. In other cases, they seemed to take 
their origin from around the central vein within the lobule. Very 
rarely their origin appeared to be independent of blood vessels. 

The areas were made up of lymphocytes which were closely 
packed into a fine connective tissue reticulum. The small cells 
were in every way similar to those normally found in the blood. 
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The others varied in size from only a slight enlargement to double 
that of the normal lymphocytes. Their nuclei were large, gener- 
ally round, and occupied most of the cell body. They stained 
intensely and often diffusely. No granules were observed in these 
cells. The, protoplasm was basophilic. Numerous mitotic figures 
were observed in these cells but never in the small lymphocytes. 
The edges of the lymphoid areas in several cases were clean cut 
while in others more or less diffuse. In one case numerous areas 
showed the presence of a distinct connective tissue capsule. This, 
as far as I have been able to find, has never before been reported. 

The liver tissue, away from the lymphoid areas, generally showed 
more or less cloudy swelling and in a few cases fatty degeneration 
was also observed. ‘The cords of liver cells, especially in the vicin- 
ity of the lymphoid areas, were often contracted and the capillaries 
between them were practically obliterated, showing evidence of 
pressure. In other cases the liver cells were large and appeared 
to be more or less oedematous. ‘The capillaries were greatly dis- 
tended and engorged with blood. 

In the leukemic cases the large or small lymphocytes, as the 
case might be, were greatly increased in number in the blood 
vessels. The ratio of red cells to white varied from one to two 
to one to nine or ten. Numerous mitotic figures were observed 
in the large lymphocytes in both the large blood vessels and capil- 
laries. No evidence of division was seen in the small lymphocytes. 

The spleen showed numerous lymphoid areas scattered through- 
out the organ. These areas varied greatly in size and nwnber in 
the different cases. Some showed only a few relatively small foci 
while others presented areas which occupied nearly the whole 
organ. They always appeared to originate from the malpighian 
corpuscles. Their structure was similar to that described im the 
liver. The cells were either the large or small lymphocytes or 
both and appeared to be identical with those found in the other 
organs. Division was often observed in the large lymphocytes in 
the lymphoid areas, and in case of leukemia, also in the blood 
vessels. These cells were generally, although not always, thickly 
erowded into a reticulum which was fine, but varied somewhat in 
different cases. The borders of the areas were similar to those 
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described in the other organs. One case, the one referred to in 
the description of the liver as possessing nodules which were en- 
capsulated, also showed a capsule around many of the areas in the 
spleen. In a few cases the connective tissue of the spleen was 
greatly increased. This was noted principally as islands and 
extended to the walls of the arteries of the malpighian corpuscle. 
The splenic pulp away from the lymphoid areas was nearly nor- 
mal. In several cases numerous red cells were observed scattered 
through the. pulp. The blood vessels were similar to those 
described in the liver. 

The kidney often showed similar lymphoid areas scattered 
throughout the cortex and medulla. These foci varied in size 
from a collection of a few cells to large tracts. They appeared to 
originate in the glomeruli in the cortex and around the small capil- 
laries in the medulla. ‘The areas showed the same structure and 
type of cell as found in the other organs of the case in question. 
The kidney tissue was generally degenerated. Cloudy swelling, 
fatty degeneration and sometimes necrosis and disintegration were 
observed. The blood vessels were usually engorged with blood 
and presented no characteristics not mentioned in the description 
of them under the other organs. In the ovary the functioning 
tissue was practically all replaced with. a diffuse lymphoid tissue. 
The cells and structure was otherwise similar to the cases hereto- 
fore described. ‘The supporting tissue was practically all of the 
organ that remained. 

The mesenteric nodules showed a rather heavy connective tissue 
capsule within which lymphoid tissue was found. These nodules 
did not differ essentially in structure from the areas described in 
the other organs. A few trabeculae were observed which contained 
numerous injected blood vessels. The lymphoid cells were of the - 
same type found in the other affected organs. 

One case of leukemia and one of pseudo leukemia have been 
selected from the group to be described in detail as representative 
of the two diseases. 

Leukemia. Fowl No. 3215. Single comb, white leghorn hen 
about one and one-half vears old. This bird was brought to the 
laboratory with a history of not having been well for the past ten 


. 
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days. It had eaten at times, but had not taken food for three days. 
Diarrhea had been present for some time. The membranes were 
of a dirty yellow color (icteric). The comb, wattles and legs 
were pale. The bird was somewhat emaciated and presented a 
generally unthrifty condition. It would stand for hours with its 
legs doubled up as if it were hovering chickens. It was placed 
in the animal house for observation. A blood count was made 
immediately, and thereafter regularly at periods of three to five 
days, until death, a little over two months later. The first blood 
count gave the following results: 


MOTAOC ODUM CIAO IS) yu tia cretspys nerosers 2e 40% 
RMR CO Lewes aber siete les au evcrgene frie ans alte 2,500,000 
HP EUCOC CCC tratrs dorsal 7a divas tates 75,000 
Saal pian WO Ves cians susie }- 9 Sheed uit 2 10% 
mmol vr OGyles fs sedi. iafrsie a lapel ele fe eters 65.4 
War cemiononUcleans wa 5 tas niesd> artes Gal 
Peo bn Chea Baie ae bay oi ena vars ph avenncatay mel aie ape! 
memo iilests. Wai: cack. pkencghspospae <mtebe +63 2% 
NVEBRSY CoN WES wie eat OUR 2002 Dees BO AG Sa 0.4% 


For the next six weeks the bird remained in about the same con- 
dition. The diarrhea continued unabated and the appetite was 
precarious. Emaciation was daily becoming more marked. The 
blood picture was typical of leukemia. It varied slightly from 
count to count, but continued in one general direction. A decrease 
in the number of red cells to 2,000,000 had taken place. The hemo- 
globin (Dare’s) had fallen to 85 per cent. The total leucocytes 
were increased to 120,000, which were divided as follows: Small 
lymphocytes, 5 per cent; large lymphocytes, 79.4 per cent; large 
mononuclears, 5 per cent; polynuclears, 8 per cent; eosinophiles, 
2.1 per cent, and mast cells, .5 per cent. The next two weeks, the 
bird declined very rapidly, refusing food nearly the entire time. 
She became so weak that she could stand but a minute or two at a 
time, and finally died from exhaustion. The blood count two days 
before death was typical of the findings at this stage of the disease 


and was as follows: 
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Post Mortem Examination. The bird was extremely emaciated 
and all the external organs were pale. The liver was not greatly 
enlarged. It weighed 65 grams. The left lobe measured 8 cm. 
long by 6 em. wide and the right lobe measured 5 em. long and 
4 em. wide, which is practically the normal size. The organ was 
of an amber or mahogany color, showing the usual mottled appear- 
ance. Its edges were slightly rounded, and the capsule tense. On 
section, the mottled appearance was found to extend through the 
depth of the organ. The consistency was soft and somewhat fri- 
able. The blood vessels were filled with blood. Evidence of de- 
generation was present. 

The spleen was about double its normal size, and was of a 
bluish-grey color. It did not show the mottled appearance. On 
section, the pulp was found to be rather firm. The malpighian 
corpuscles could not be made out. The blood vessels were filled 
with blood. The other organs were practically normal. 


Histological Examination. The liver was not badly affected. 
The lymphoid areas were relatively small and even restricted to 
practically the immediate vicinity of the inter-lobular veins. Only 
about 50 per cent of these were affected. The areas had the usual ° 
structure of fine stroma in which lay the lymphoid cells. They 
were not as thickly crowded as in most of the other specimens 
studied. The cells were of the large lymphocytic type, and numer- 
ous mitotic figures were observed. The edges of the areas were 
not sharply defined. The liver tissue appeared to he practically 
normal. Some degeneration was present and also some evidences 
of pressure. The capillaries between the cords of cells were greatly 
distended and were engorged with blood. The larger vessels were 
also filled with blood. The leucocytes were increased in number 
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in both the capillaries and the larger vessels. They appeared to be 
in a proportion of one leucocyte to seven or eight red cells. 

The spleen was nearly normal. The stroma was slightly heavier 
than is usually found. The connective tissue of the malpighian 
corpuscles was also increased. The pulp contained enormous num- 
bers of large lymphocytes. The blood vessels were congested and 
showed an increase in the number of leucocytes. Their proportion 
to the red cells appeared to be about the same as found in the liver. 
Mitosis was common. 

Pseudo leukemia. Fowl No. 3399, single comb, white leghorn 
hen, two years old. This bird was brought to the laboratory with 
no history. It showed evidence of diarrhea but no anemia was 
present. The bird was in fair flesh. The blood count was normal. 


Post Mortem Hxamination. The liver was much enlarged, 
weighing 105 grams. The left lobe was 11 cm. and the right lobe 
9 cm. in length. The organ was of a light mahogany color and 
mottled. The tissue was soft and friable and the blood vessels 
were filled. 

The spleen was somewhat enlarged, weighing six grams. It 
was nearly round and measured 314 cm. in diameter. The mal- 
pighian corpuscles could be distinctly seen in places. The pulp 
was soft and congested. The mottled appearance was also present. 


Histological Hxamination. The changes in the liver varied 
somewhat from the cases previously described. The areas of in- 
filtration were sharply circumscribed and appeared to originate 
within the lobule and around the central vein. They were gener- 
ally large and in many places had become confluent with their 
neighbors. In places, strands of liver cells still remained within 
the areas. The lymphoid tissue did not vary materially in struc- 
ture from the other described. The stroma was somewhat finer 
than that observed in some eases. The cells were small lympho- 
cytes. The liver tissue showed evidence of pressure. Cloudy 
swelling was present but not marked. The capillaries were un- 
usually small and contained only a normal number of leucocytes. 
The blood picture in the larger vessels appeared to be normal. 

In the spleen, the lymphoid areas were very numerous and of 
large size. In fact, they appeared to occupy about one-half of the 
organ. Their edges were sharply defined. In places, they seemed 
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to have shoved the splenic pulp aside, making it very dense. In 
parts of the organ where several of the areas were in close prox- 
imity, this crowding gave them the appearance of a lobulated 
tumor. They originated in the malpighian corpuscles and their 
structure was similar to those described previously. The stroma 
was fine and the cells were very thickly crowded into the spaces. 
They were of the same type as those described in the liver. 

The splenic tissue was somewhat denser than normal. Many 
red blood cells were seen scattered through it. A few practically 
normal malpighian corpuscles were observed. ‘The small blood 
vessels were generally empty while the large ones were filled with 
blood, which appeared to be normal. 


Discussion of Cases. Of the cases examined, five proved to be 
leukemia with well marked blood changes. ‘Two were probably 
pseudo leukemia with a slight increase in leucocytes; and the 
remainder, fourteen in number, were pseudo leukemia with no 
blood changes. 

In the leukemic group, the proportion of red cells to leucocytes 
varied from 2 to 1 in one ease, to 10 to 1 in another. The lesions, 
with the exception of the blood picture, appeared to be identical 
with those of pseudo leukemia. ‘The cells were of the small lym- 
phocytie type in three cases.. In one they were the large lympho- 
cytes and in another the small cells predominated, but a few of the 
large ones were present. The large cells often showed mitosis. 
The small ones were apparently normal lymphocytes. 

In the two cases which were probably pseudo leukemia but con- 
tained a slight increase in leucocytes in the circulating blood, the 
tissue changes were not different from those already described. 
They were both of the small lymphocytic type. 

In the third or pseudo leukemic group, four cases contained the 
large type of cell. The remaining cases, with one exception, con- 
tained small lymphocytes. This case presented both the large and 
the small cells, but the small variety predominated. One case 
showed a pecuhar characteristic in that the lymphocytes in the 
center of the lymphoid areas were badly degenerated, giving the 
appearance of a necrotic center. Two other cases showed many 
degenerated lymphocytes scattered throughout the lymphoid areas. 
Another feature in one case was the connective tissue encapsu- 
lation of several of the lymphoid areas in the liver and spleen. 
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In all three groups, the tissue changes varied slightly from case 
to case, but the major changes were the same in both leukemia 
and pseudo leukemia, with the exception of the blood picture. 


Coursr AND Pro«anosis 


The course and prognosis of leukemia and of pseudo leukemia 
in the common fowl appear to be practically identical, and if we 
accept the theory that they are etiologically identical, the similar- 
ity is easily explained. They both have an acute and chronic 
form. The acute varies, from the birds showing no symptoms and 
being found dead, to the diseases lasting for about eight to four- 
teen days. The chronic form may extend over a period of from 
one to three months and even longer. Unexpected deaths appar- 
ently take place at any time. 

The prognosis in both cases is unusually grave. Ellermann and 
Bang observed two spontaneous recoveries, Hirschfeld and Jacoby 
one. With these exceptions, the diseases have nearly always proved 
fatal. 

Diagnosis 


The diagnosis of leukemia and pseudo leukemia presents two 
entirely different problems. In leukemia the symptoms of anemia, 
unthrifty condition, precarious appetite, pendant abdomen, ete., 
should be taken into consideration. They, however, mean but 
little as they may occur in several other diseases. In the living 
bird a careful examination of the blood is of the greatest import- 
ance. If the typical leukemic blood picture is present a positive 
diagnosis may be made. If the disease happens to be of the lym- 
phatie type and the increase in lymphocytes is not marked, diff- 
culty may be encountered in differentiating it from tuberculosis 
and fowl typhoid. Skiba states that he has observed a simple 
leucocytosis, which occurs very frequently in chickens, in which 
the increase in leucocytes reached such a degree that the relation 
of the red cells to the white was as low as 26 to 1. In certain of 
these cases the increase may be almost wholly in the lymphocytes. 
To complicate the situation still more, Ellermann and Bang have 
found by their inoculation experiments that only 50 per cent of 
the artificially infected birds show the leukemic blood changes. 
In these cases the only available method of diagnosis is by post 
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mortem and histological examinations. If the typical lymphoid 
areas are found in the blood forming organs, namely, liver, spleen, 
bone marrow, ete., a diagnosis of leukemia or pseudo leukemia may 
be made. There is, as far as I have been able to find, no method 
by which these two conditions may be absolutely differentiated in 
the absence of.the leukemia blood picture. 

in pseudo leukemia, the blood changes are absent. The only 
remaining methods of differentiation and diagnosis are the symp- 
toms which are by no means pathognomonic and the post mortem 
findings. To these a bacteriological, as well as a histological, ex- 
amination have to be added, the one for the exclusion of some of 
the chronic infectious diseases, and the other to identify the 
lymphoid areas in the liver, spleen or other organs. 


TREATMENT 


In fowls no known methods of treatment are available for either 
leukemia or pseudo leukemia. Ellermann and Bang observed re- 
covery in one case after treatment with arsenic. It could not, 
however, be decided whether this did not represent an accidental 
spontaneous recovery. The Rontgen treatment proved unsatisfac- 
tory in another case. In man, for pseudo leukemia the best results 
seemed to be obtained with a systematic administration of iron, 
iodine and arsenical preparations. The Rontgen rays are also 
used. Generally speaking, the mortality of both leukemia and 
pseudo leukemia in fowls is 100 per cent. 


ConcLusION 


From a study of twenty-two cases of leukemia and pseudo leu- 
kemia, together with a review of the literature on these diseases, 
the following conclusions seem to be warranted. 


1. That leukemia and pseudo leukemia in the common fowl are 
not rare. 


2. That the lymphoid areas generally originate in the liver from 
around the interlobular or the central vein; in the spleen from the 
malpighian corpuscles and in the kidney from the glomerulus in 
the cortex and from around the capillaries in the medulla. 
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3. That the large lymphocyte (a young proliferative cell, ab- 
normal in the general circulation) may be present in the lesions 
of leukemia and pseudo leukemia. 


4. That degenerated lymphoid cells and even necrotic centers 
may be present in the lymphoid areas. 


5. That encapsulation of the lesions may occur. 


6. That leukemia and pseudo leukemia in the common fowl are 
closely allied to those diseases in the species homo. 
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DerscripTion oF PLATES 


Plate No. 1. Liver and spleen of case No. 3360. Small lym- 
phocytic leukemia (actual size). Spleen and one lobe of liver enor- 
mously increased in size. The other lobe of the liver is slightly 
larger than normal. The organs were of a pale greyish red color 
and were not mottled. 


Plate No. II. Right lobe of liver of Case No. 3443. Small 
lymphocytic pseudo leukemia (actual size). This organ was a 
mahogany red, mottled with greyish areas. 

Plate No. III. Liver of Case No. 3496. Small lymphocytic 
pseudo leukemia (actual size). The lobulation was not present 
in this case. The mottled appearance was absent. 


Plate No. IV. Intestines, gizzard and liver of Case No. 3318. 
Large lymphocytic pseudo leukemia (actual size). The lymphoid 
nodules may easily be seen on the serosa of the intestine, the 
mesentery, the gizzard and the liver which occupies the lower left 
hand portion of the picture. 


Plate No. V. Kidneys and ovary of Case No. 3483. Small 
lymphocytic pseudo leukemia (actual size). The mottled appear- 
ance of the organs may be easily made out. 


Plate No. VI. Lymphoid areas in the liver and spleen. 

Fig. 1. Liver from Case No. 3482. Small lymphocytic 
pseudo leukemia (x 250). The lymphoid area occupies the 
central part of the picture. 

Fig. 2. Spleen from Case No. 8518. Large lymphocytic 
pseudo leukemia (x 225). The lymphoid area occupies 
nearly the whole picture. 


Plate No. VII. Lymphoid areas in the kidney and ovary. 
Fig. 1. Kidney from Case No. 3449. Large lymphocytic 
pseudo leukemia (x 250). A lymphoid area occupies the 


center of the picture. Remnants of glomeruli may be seen 
within the area. 
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Liver and spleen, showing relative size of parts. 
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A lobe of the liver, showing lymphoid areas. 
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Liver, showing nodular surface. 
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Gizzard and serosa of intestines, showing lymphoid nodules. 
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and ovary, showing lymphoid areas. 
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Fic. 1 
Section of liver, showing lymphoid infiltration. 


Hie. 2 
Section of spleen, showing lymphoid infiltration. 
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Fic. 1 
Section of kidney, showing lymphoid infiltration. 


Fie. 2 
Section of ovary, showing lymphoid infiltration. 
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Fig. 1 
Lymphoid cells of liver highly magnified. 
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Fic. 2 
Contents of blood vessel highly magnified. 
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Tig. 2. Ovary from Case No. 4104. Large lymphocytic 
pseudo leukemia (x 200). In this organ the lymphoid cells 
have infiltrated nearly everything but the dense connective 
tissue stroma. 


Plate No. VIII. Lymphoid cells from area in liver and from 
blood vessel. 


ig. 1. Small lymphocytes from Case No. 3448. Pseudo 
leukemia. (x 1100). : 

Fig. 2. Contents of a blood vessel in liver from Case No. 
2913. Small lymphocytic leukemia (x 900). The lympho- 
cytes appear to be nearly as numerous as the red cells. 
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ROUP AND CHICKEN POX* 
EK. M. Pickens 


New York State Veterinary College, Ithaca, N. Y. 


Both roup and chicken pox have several synonyms. The more 
common ones of roup are diphtheria, avian diphtheria, pip, canker, 
swelled head and distemper. Those of chicken pox are pox, con- 
tagious epithelioma and sore head. 

A standard text book on medicine, in discussing these diseases, 
makes the following preliminary statements: “Until very re- 
cently avian diphtheria was considered to be a contagious, epizootic 
disease of domesticated fowls, characterized by croupous and diph- 
theritie pseudo-membranes on the mucous membranes of the head, 
while chicken pox was held to be a contagious, epizodtic disease in 
which hyperplastic, epithelial nodules of the skin occurred, espe- 
cially on the comb and wattles, but in addition to which croupous 
diphtheritic deposits frequently developed on the mucous mem- 
branes of the head. The two diseases were considered as indepen- 
dent. More recent research, however, indicates that they are pro- 
duced by the same organisms.” 

This statement is not, as yet, universally accepted, therefore 
the diseases have been considered individually in this article 
whenever possible. 


History. The history of these diseases is somewhat obscure. 
It is evident from the literature, that fowls have always been sub- 
ject to various affections of the head, but the first investigation of 
this class of maladies seems to have been made by Loeffler in 1884. 
Since that time roup has been studied by Klimmer, Babes and 
Pusearin, Eberlein, Lohr and Ducloux. Others have studied 
diseases known as diptheria in pigeons, fowls and other birds. 
Roup was investigated by Moore at the Bureau of Animal Industry 
in 1893-4, It has more recently been studied by many workers, 
some of whom are as follows: Ward of California, Mack of New 
York and later Mack and Records of Nevada, Harrison and Strait 
of Ontario, Bromley and Snook of Ohio, ete. 
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Chicken pox has been known for a long time. It was thought 
in early times that it was related to small pox. Spinola failed to 
produce it in fowls with cow pox. In 1873 Bollinger gave a very 
full account of his investigations into its nature. Some of the 
more recent workers are Carnwath, Schmidt, Uhlenhuth and Man- 
teufel, Mack and Records, ete. 


Economie Importance. The economic importance of these dis- 
eases is very great, as they are probably two of the greatest hin- 
drances in the poultry business. The direct losses from the diseases 
vary greatly in different epidemics. Thus, in a virulent outbreak, 
there may be many deaths in a short time; while in another, a 
flock may become infected and only a few birds die. Of much 
greater importance are the indirect losses; and this applies to 
chicken pox especially. These losses are apt to be overlooked by 
farmers, or those who keep only a few fowls and pay but little at- 
tention to them. The diseased birds recover very slowly; and they 
remain thin, anaemic and unfit for egg production, fattening or 
breeding; eating just as much as if they were normal and living 
at the expense of their keeper. 


Fowls Affected. Given in the order of susceptibility, the fowls 
affected with the two diseases would probably be: pigeons, chickens, 
turkeys, pheasants, peacocks, geese and water fowl to some degree. 
The susceptibility is generally greater in young than in older birds. 
An attack of chicken pox confers protection against subsequent 
infection, for chickens which have recovered from the artificially 
produced disease, cannot be reinfected after two weeks. The im- 
munity acquired is, sometimes, only of short duration. 


Geographical Distribution. Both diseases are widespread; but 
they are more prevalent in some places than in others; thus for 
example, they are said to be almost unknown in the Canadian 
maritime provinces and in eastern Ontario, while in southern 
Ontario they are the most prevalent diseases of fowls. In southern 
Europe (Italy) roup rages with great virulence and sometimes 
presents a constitutional character while in the northern regions 
the losses, especially on pedigreed fowl farms, are heavy on account 
of the frequent severe invasions of the disease and high death rate. 
In the United States both diseases have been reported in almost 
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every locality. Sedgwick reports that chicken pox is one of the 
greatest obstacles to chicken raising in Hawaii. 


Etiology. As before stated, some investigators claim that the 
same germ is the cause of both diseases: namely, an ultra-micro- 
scopic virus. This is an organism that will pass through the pores 
of infusorial filters and cannot be seen with the microscope or 
grown in visible quantities upon artificial culture media. Carn- 
wath succeeded in producing a diphtheritie disease of the mucous 
membranes with pure contagious epithelioma material, and with 
diphtheritic material produced contagious epithelioma. ‘These ex- 
perimental results were confirmed by Schmid, by Uhlenhuth and 
Manteufel and by Ratz. IHutyra and Marek consider the two con- 
ditions etiologically identical. Bromley and Snook state that the 
two affections are due to a common cause, viz., the filterable virus. 
They believe, however, that the secondary invaders are responsible 
for the serious lesions. They also state that all the old names for 
these diseases should be discontinued and that one name be used. 
For this they propose, “‘ Epitheliosis Infectiosa Avium.” 

There are, however, many investigators who are certain that 
their results show that the germs causing these diseases are not the 
same, and that the infection one time will not produce roup and at 
another chicken pox. Bordet and Fally believe that avian diph- 
theria has nothing in common with contagious epithelioma and 
Jowett says that this idea, needless to say, is quite erroneous. Har- 
ing and Kofoid conclude that there is good evidence to believe that 
nasal roup and contagious epithelioma are two distinct diseases; 
that immunity to one does not confer immunity to the other; that 
diphtheritic lesions in the mouth and throat of fowls may be pro- 
duced by either roup, contagious epithelioma or mechanical injury, 
followed by a mixed infection with various organisms; that fowls 
may be affected by both diseases at the same time. They do not 
appear to regard avian diphtheria as a distinct pathological entity, 
but consider that it may be due to either infection. Several bac- 
teria, as well as protozoa, have also been described as being the 
causes of the diseases. 

Pathogenicity. When finely pulverized pox scabs are rubbed 


into the skin of the comb, wattles or eyelids of chickens, there 
occur after five or six days swelling and paleness of the affected 
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parts and on the following day a swelling as large as a millet 
seed appears on the surface. After three or four more days hemor- 
rhages suddenly appear over the affected area, later the blood dries, 
forming thick scabs, beneath which the papilla (the part of the skin 
principally affected by this disease) enlarge considerably and be- 
come covered with a dirty gray exudate. Beneath this bloody scab 
healing takes place after a shorter or longer period of time; but 
when the diseased portions are irritated (rubbed or scratched) 
there develop extensive changes of the papillary tissue which delay 
healing. The result from inoculation of the filtered virus is simi- 
lar, only the incubation period is from eight to ten days on account 
of the dilution of the infectious substance. 

When roup material (diphtheritic membranes) is employed for 
inoculation on the mucous membranes of healthy birds only nega- 
tive results are generally obtained. Lowenthal and Burnet claim 
to have produced chicken pox on the skin by injecting pox ma- 
terial into the blood. Uhlenhuth and Manteufel used intravenous 
injections of pox and roup material and produced severe diph- 
theritic symptoms on the mucosa of the mouth and in the eye. 

Aside from their presence in the pox scabs and the mucous 
membranes, the viruses are also found in the blood at the begin- 
ning of the diseases, for it has repeatedly been found possible to 
produce the characteristic changes in the skin and mucous mem- 
branes, especially with liver substance. 


Natural Infection. Both diseases are usually introduced into 
a flock by exposure of the birds to sick ones at shows or by bringing 
affected fowls on the premises. The contagion may be carried by 
birds which have the diseases in so mild a form that they show no 
symptoms of them. There is a general belief that roup may de- 
velop by exposure of birds to draughts of air or by keeping them 
in damp, filthy and badly ventilated houses. It is presumable that 
this belief in its cause is not well founded because of confusion ex- 
isting concerning the early symptoms of the disease and those of 
simple colds and catarrhs. Dampness and lack of ventilation favor 
the maintenance of the virus when introduced. 

It is possible that chicken pox infection may occur through the 
unimpaired skin, which is favored, no doubt, by a preceding in- 
jury, and the frequent disease of the eyelids may be associated 


256 REpoRT OF THE 


with the habit chickens have of rubbing the'vicinity of the eye with 
their feet. A healthy fowl may contract the disease from a sick 
one by contaminated drinking water, food, ete., serving as media 
of infection. 


Post Mortem Findings. In roup the toxin from the areas of 
the disease is very destructive, as the rapid loss of flesh of the bird 
following a severe attack shows. Upon examination of the mem- 
branes that have formed in the mouth, it will be found that when 
they are removed there is left a raw, granular appearing surface. 
Upon microscopical examination, cellular infiltration is seen, with 
a destruction of cells of the mucous membrane underlying the diph- 
theritic patch. An examination of the maxillary sinus will reveal 
it to be filled with pus which is often cheesy-like in consistency. 
The wall over this part is very thin and can be easily opened with 
a knife. 

A microscopical study of sections of the head through the in- 
flamed area shows considerable thickening and an acute inflamma- 
tion; at times the entire passage is plugged with mucus. 

On examination of the eye there may be seen a cloudy condition 
of the cornea. There is also an acute inflammation of the con- 
junctiva. In certain cases it has been found that the acute in- 
flammation spreads to other parts of the eye and its surrounding 
structures. 

Tn chicken pox, the nodules, which are the visible manifesta- 
tions of the disease, consist of epithelial cells. There is a cell 
infiltration of the skin and subcutaneous tissue. The epithelial 
cells are much larger than normal; they may be in scales or in 
more dense masses. Later in the course of the disease the nodules 
may drop off as scales. 


Symptoms. Roup generally begins without any marked dis- 
turbance of the general condition, with a local affection of one of 
the mucous membranes of the head, usually the mouth. In some 
cases these develop on the otherwise smooth surface, which is at 
times only slightly reddened, small spherical or oval yellowish- 
white spots, which generally spread and finally form extensive 
membranes. In other cases the mucous membranes assume a dark 
red color, soon followed by a gray deposit on its surface which 
gradually becomes thicker and forms dense masses, at first gray or 
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yellowish, later brownish gray and dark brown, on the parts ex- 
posed to the air; when dry, the surfaces become rough and fissured. 
The membranes are usually adherent to the subjacent tissue. 
When they are removed, they leave red, uneven, slightly depressed 
and bleeding surfaces, or the mucosa is covered with cheesy, easily 
removed masses of exudate, and beneath these the surface is only 
reddened and finely granulated, but not eroded. 

The adjoining tissue which is not covered with membranes is 
cedematous, but here also the masses often occur in the later 
stages; these gradually become confluent and finally completely 
cover the affected cavity. Such abundant deposits may occur 
within the first or second day, and after their removal, new ones 
form; sometimes, however, the ulcerative process extends deeper, 
leading to extensive destruction. If the fowl survives, the mem- 
branes are in the course of time loosened and healing takes place. 

Such membranes develop most commonly on the mucosa of the 
mouth, especially on the gums near the longitudinal cleft, on the 
border and under the tongue, the corners of the mouth and cheeks, 
as well as on the mucous membranes of the throat. The inflam- 
matory process may extend from the larynx to the trachea and 
lungs; on the other hand, it may extend from the pharynx to the 
mucosa of the esophagus and crop. As the inflammation progresses 
breathing and swallowing become more and more difficult; the 
bird keeps its neck constantly extended and the beak always open, 
or opens it every few moments snapping for air, whereby the in- 
‘rush of air is accompanied by whistling or rattling noises. In the 
meantime the desire for food, at first unimpaired, grows less and 
less and swallowing is more difficult or impossible, the bird ceasing 
to eat altogether. 

The affection of the nasal cavity is at first manifested by a thin 
nasal discharge which soon becomes thick and later a dirty-gray 
eolor. Jt is discharged in considerable quantity on pressure over 
the top of the nose; otherwise, it dries in the nasal orifices, closing 
these in part or entirely and occasionally raising the upper nasal 
wall. In the meantime, the birds breathe heavily, show a desire to 
sneeze and shake their heads, thus hurling out masses of pus. 
From the nasal cavity the inflammation extends to the tear eanal 
which, as a result, becomes plugged; it also progresses quite fre- 
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quently on one or both sides of the cella infraorbitalis which now 
becomes filled with exudate and bulges under the internal angle of 
the eye in the form of a growth, which on pressure discharges pus 
from the nasal orifice on the affected side. The tumor is hot, 
painful and in the later stages shows on pressure a hard nucleus. 

The constantly increasing swelling forces the orbit upwards 
and backwards, while the corresponding wing of the palate is 
arched against the mouth cavity and later is entirely destroyed, so 
that the cavity appears to be surrounded only by mucous membrane 
or by the dense false membrane. This produces a marked disfig- 
urement of the head, while the movements of the head or beak are 
greatly interfered with by the tumor. On opening, the growth 
discharges a yellowish-white, cheesy or caseated mass, or dry and 
brittle lamps may be removed from its cavity. 

When the eyes are involved, the first indications are acute 
catarrhal symptoms of the conjunctiva with cedematous, swollen, 
painful lids beneath which there accumulates much muco-purulent 
exudate filled with air bubbles, sealing the eyes over night. If the 
eye slit is not opened at regular intervals the discharge dries, form- 
ing thick, yellowish-white caseated masses, which cause a protru- 
sion of the lids and force the eye backwards, forming on the sur- 
face of the cornea club-shaped masses whose dry, brownish yel- 
low ends project between the compressed lids. The masses are 
easily removed, but form again rapidly. In other cases false mem- 
branes form on the conjunctiva; the inflammation may also extend 
to the sclera and from there to the cornea, which becomes opaque 
or ulcerated, and finally panophthalmia results. 

Involvement of the intestinal tract occurs only in the later 
stages of the disease and is manifested by a profuse diarrhoea with 
frequent discharges of fluid or creamy excreta, sometimes mixed 
with pus or blood, and causing a rapid weakening of the fowl. The 
general condition of the patient is at first not disturbed, but later 
the condition changes markedly. Unable to eat and gasping for 
air, the birds sit around tired and depressed, with necks drawn out, 
wings hanging down, feathers ruffled, and do not resist attempts 
to catch them. The body temperature is raised only in the late 
stages, while toward the end it falls below normal. The comb and 
wattles are at first bluish red, later pale and cold to the touch. The 
discharge emanating from the mouth and nasal orifices soils, the 
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breast and emits an unpleasant odor. The fowls emaciate consider- 
ably, until they finally die from exhaustion due to the associated 
diarrhoea. 

In chicken pox the changes develop in the skin and in the ma- 
jority of cases the skin of the head is first affected. On comb, ears 
and wattles, in the vicinity of the natural openings, and especially 
on the parts of the body which are slightly covered or totally devoid 
of feathers there arises at first a fine, branlike gray deposit, which 
is soon followed by little nodules, at first reddish gray in color and 
with a mother of pearl lustre, but which later assume a more 
grayish yellow color, and are composed of horny or fatty degen- 
erated epithelial cells. By gradual enlargement these develop to 
pea-sized, yellow or dark-brown nodules whose surfaces are warty, 
dry and firm, the interior contents being composed of a yellow, 
fatty paste. Sometimes they are so abundant that they touch and 
even coalesce with the result that the slightly reddened and easily 
bleeding skin forms thick, cohesive scabs. The comb and wattles 
are in consequence much thickened and deformed. The margins 
of the nasal orifices and, still more, those of the eyelids also become 
thickened so that eventually the eyes are completely closed. Should 
the inflammatory process spread to the conjunctival tissue much 
caseous and purulent secretion accumulates in the conjunctival 
sac which gradually effects a pressure atrophy of the eyes, or a 
corneal inflammation develops, which may become complicated 
with a purulent panophthalmitis. 

Nodules similar to those on the head develop in some cases on 
other portions of the body, especially in the vicinity of the vent, 
on the under surface of the wings, on the neck, on the rump, par- 
ticularly on the unfeathered areas. Here they sometimes attain 
the size of a hazel nut and may even develop into horny or callous 
growths. Such large growths which have an irregular surface, 
may, by the exercise of considerable force, be removed or broken 
off from the skin, which will expose the interior cavity filled with a 
thick, cheesy mass, while vertical sections show wavy layers run- 
ning more or less parallel with the skin surface. 

As long as the disease is confined to the skin, the general con- 
dition usually remains undisturbed; only when it is widely dis- 
tributed over the surface of the body marked emaciation is likely 


to occur. 
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Those cases in which both the skin and mucous membranes of 
the head are affected although not necessarily at the same time, 
may be designated as the mixed form. In the majority of cases, 
the skin of the head is at first affected, and the inflammatory pro- 
cess usually spreads from the corners of the mouth, later to the 
oral mucosa and from here to the neighboring cavities; the reverse 
order is much less commonly observed. No matter im what direction 
the process progresses, the two forms coalesce in such a variety of 
clinical pictures that in the lethal cases one usually finds the signs 
of pox and of diphtheria simultaneous, although developed to 
different degrees. However, cases in which the mucous membranes 
alone are affected are not rare. 


Course and Prognosis. In roup a good number of cases spon- 
taneously become arrested and cure follows in these instances, but 
as the process is easily carried to the throat and lungs and often 
involves the intestinal mucosa the death rate is much higher on 
account of exhaustion or suffocation. The disease usually lasts 
two or three weeks, sometimes one to two months, and with tran- 
sitory improvement the time may be even more prolonged. Ac- 
cording to Friedberger the mortality may be as high as 50 to 70%, 
and even higher in young birds, especially those of highly bred 
varieties. Jt depends upon the virulence of the outbreak. 

In chicken pox, when the disease is confined to the skin, it 
usually runs a favorable course. The disease ceases to progress 
after a certain time when the nodules have become dry and have 
been shed, and spontaneous cure follows after three to five weeks. 
In this manner even larger nodules may fall off spontaneously; in 
other cases there occur fresh nodules on other parts of the body, 
and in these instances the disease runs over several months. 


Differential Diagnosis. The differential diagnosis of roup and 
chieken pox cannot be made until we are possessed of a knowledge 
of the cause; and if we accept the theory that they are due to the 
same cause, namely, a filterable virus, the differentiation is not 
necessary. At present all affections of the head characterized by 
diphtheritic membranes are accepted as cases of roup. Chicken 
pox is differentiated by the nodular character of the lesions. 
Mason’s eye worm (Oxyspirura mansoni) of chickens produces 
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lesions that might be mistaken for roup. The finding of the worm 
would determine the diagnosis. 

Contagious catarrh of the nose is confined exclusively to the 
nasal cavity, runs a course without any development of the false 
membranes and is, therefore, not associated with as severe symp- 
toms as roup. In mycosis aspergillima the deposits on the palate 
and nose are dryer and sometimes of a greenish color; the fungi 
are easily demonstrated with the aid of a microscope. 


Treatment. For roup local treatment consists in freeing the 
mucous membranes of their deposits. When the membranes are 
ripe, this is accomplished by catching with the forceps and care- 
fully stripping off the deposit, or removing it with a piece of cotton 
on a stick or other object. The exposed surface is painted over once 
or twice a day with 1% silver nitrate solution (if in the mouth 
apply an after treatment of saline solution), 1% corrosive subli- 
mate solution (after treatment with soda solution), with lactic 
acid, lemon juice, 2% creolin or lysol solution, tincture of iodine, 
or the skin is painted with concentrated glycerine. 

The secretion which accumulates in the eyes is washed out with 
warm water and the eye is subsequently treated with 2% borie 
acid, tannin or creolin. Tumors below the eyes are to be opened 
as early as expedient and after thorough evacuation of the cavities 
these should be thoroughly cleansed. 

For difficult respiration, inhalation of turpentine and tar va- 
pors may be tried, while against intestinal inflammation tannin or 
sulphate of iron (1% solution in drmking water), red wine 
(spoonful doses) or other astringents; in geese, glycerine may be 
employed, but in most cases treatment is here of little avail. 

In chicken pox where the disease is confined to the skin proper 
treatment will usually affect a cure, and the affection of the mucous 
membrane may sometimes be arrested in its incipiency. The nod- 
ules and nodes on the skin are softened with ointments, oil or soda 
solution; and removed in the same manner as described for the 
false membranes of roup. 

Local treatment must be continued until the cleansed skin or 
mucous membrane shows no nodules or deposits. In those in- 
stances where proper treatment is not available or is impracticable, 
or when the birds are of little value, it will prove more practical to 
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suppress the disease by killing the diseased fowls or even destroy- 
ing the entire number of fowls on the farm, and instituting thor- 
ough disinfection of the coops. 

Vaccination for chicken pox with a preparation made from the 
scabs of this disease is a rather recent method of treatment, which 
seems to prove highly satisfactory. It is, as yet, in the experi- 
mental stage; and seems to be much more efficient as a preventa- 
tive than a cure. It will be discussed later. 


Prevention. In order to prevent these diseases, it is evident 
that many conditions must be strictly complied with. The char- 
acter of the food and the general sanitary conditions, including 
cleanliness, ventilation and temperature of the poultry houses, 
must be considered. Undoubtedly there is much to be learned in 
connection with the proper sanitary care of poultry. In addition 
to the general sanitary methods, the following rules should be 
observed: 


1. owls which have an exudate on any of the mucous mem- 
branes, nodules on the head, or which have come from flocks in 
which such diseases exist or have recently existed, should not be 
placed among healthy birds. 


2. If the disease appears in one or more fowls of the flock, 
they should immediately be separated from the well ones. If pos- 
sible, the source of the infection should be determined and re- 
moved. 


3. The quite common practice of allowing fowls from differ- 
ent flocks to run together during the day should be discouraged. 


4, Care should be taken to avoid the possibility of bringing 
the virus of the diseases from affected flocks in the dirt or excre- - 
ment which naturally adheres to the shoes in walking through an 
infected chicken yard. The same care is necessary in the inter- 
change of working implements, such as shovels, hoes and the like. 


It is evident to any observer that the fact is too often over- 
looked that fowls, owing to their method of living, are more liable 
to infection than other farm animals. This is especially true when 
they are allowed to run at random, picking up their living from 
the garbage pile and the barn yard, or securing even more wnwhole- 
some food. There is little doubt that many so-called outbreaks of 


New York State Veterinary CoLLece 263 


contagious diseases among fowls are simply enzodtics brought 
about by the various infections to which they have been exposed. 

The control of chicken pox by means of vaccination now seems 
to be a possibility. A great amount of research work is being done 
and the results on the whole are very gratifying. Hadley and 
Beach of Wisconsin have reported some of their findings which are 
most encouraging. Mack and Records of Nevada have recently 
published a bulletin on “ The Control of Contagious Epithelioma 
in Chickens by Vaccination,” in which they state in part as fol- 
lows: ‘“‘ In the main, we have succeeded in eradicating the disease 
from the flocks treated and appear to have materially reduced the 
mortality among the infected birds. Seven flocks, consisting of 
2,878 birds, 2,212 of them apparently well at the time of treat- 
ment, but in every instance thoroughly exposed, and in 1,666 visi- 
bly infected, and many of them seriously and extensively, have 
been treated. In flocks containing 3,062 birds the treatment was 
an unqualified suecess. In two flocks of 816 birds, trouble fol- 
lowed the injections, and it appears as though the treatment was 
detrimental. On the whole, however, the results have been satis- 
factory.” 

The Agricultural Experiment Station of the University of Cali- 
fornia has done quite a good deal of work on vaccination for this 
disease. At the present time, they have a vaccine on the market 
for chicken pox, which may be purchased by any poultryman in 
the State. Their vaccine is injected under the skin by means of 
a hypodermic syringe; and is given in 1 c.c. doses. They recom- 
mend that two treatments be given with an interval of five to seven 
days between. 

Bromley and Snook state that instead of preparing the vaccine 
from the pox scabs and false membranes, better results are ob- 
tained by making it from the bacteria obtained from these lesions 
(the secondary invaders). We quote as follows: “ The excellent 
results derived from the use of a vaccine made from the secondary 
organisms, both in prevention and treatment, are due to controlling 
the secondary infections which cause the serious complications. If 
these are controlled, the infection due to the primary virus is mild 
and soon disappears.” 
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DESCRIPTION OF PLATES 
Puate No. it 


Tic. 1. Fowl showing eye closed. The conjunctiva is covered 
with exudate. 


Fic. 2. Pigeon showing eye closed. The exudate is also present 
here. 
Fic. 3. Fowl showing nodules of chicken pox. 


Pratt No. 2 


Fic. 1. The roof of the mouth of fowl showing the position of 
the exudate. (Natural size.) 


Fic. 2. The floor of the mouth, showing the exudate over the - 
tongue. (Natural size.) 
Fic. 3. Section of exudate with subjacent tissues, from mouth of 


fowl showing destruction of the epithelium and cell 
infiltration of the underlying tissue. (x17.) 


Fic. 4. Sections of cornea of fowl after the removal of the mass 
of sloughed exudate. (x17.) 


PLATE, [ 
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Lesions of fowls and pigeon. 
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PLATE II 


Lesions on the mucous membranes.— (Moore. ) 
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PLATE Ih 


Sections through the heads of normal and diseased birds.— (Mack.) 
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Pirate No. 3 


Photographs of transections of fowls’ heads. Figs. 1, 2 and 3 
are sections from a normal head. Figs. 4, 5 and 6 are sections 
from approximately corresponding levels from the heads of fowls 
suffering with roup. 

1. Cross-section of a chicken’s head just posterior to the nasal 
openings. a. Nasal passage. 6. Turbinated bone. c. Portion 
of wall of false nostril. d. Sub-orbital smus. e. Palate. 


2. Cross-section of a chicken’s head midway between the nasal 
openings and the eyes. d. Sub-orbital sinus. d'. Superior 
portion of the sub-orbital sinus which connects with d pos- 
terior to the lachrymal duct. f. Lachrymal duct opening into 
the mouth through the cleft palate. 


3. Cross-section of a chicken’s head on a level with the anterior 
part of the eyes. d. Sub-orbital sinus and the duct connect- 
ing it with the nares. 


4. Cross-section of a chicken’s head just posterior to the nasal 
openings, showing the swollen condition of the nasal mucosa 
in the first stage of the disease. The nasal passage is nearly 
oceluded. 6. Turbinated bone with swollen mucosa. d*. Sub- 
orbital sinus containing a small amount of exudate. 


5. Cross-section of a chicken’s head midway between the nasal 
openings and the eyes, showing extensive exudate in the left 
sub-orbital sinus d and nasal passage extending into the cleft 
palate m. The exudate is crowding upon the turbinated bones 
and nasal septum. 


6. Cross-section of a chicken’s head through the eyes, showing 
exudate in the conjunctival sac, inflammatory thickening of 
the eyelids and membrana nictitans, and ulcerated cornea. 
g. Eyelid. h. Membrana nictitans. 7 Exudate in the con- 
junctival sac. &. Uleerated cornea. 1. Eye. (All sections 
are about twice normal size. ) 
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A STUDY OF FIVE MEMBERS (OR SO-CALLED SPE- 
CIES) OF THE SEPTICEMIA HEMORRHAGICA 
(PASTEURELLA) GROUP OF ORGANISMS WITH 
SPECIAL_REFERENCE TO THEIR ACTION ON 
THE VARIOUS CARBOHYDRATES. 


A. M. BresremMer 
From the Department of Comparative Pathology and Bacteriology of the New 
York State Veterinary College at Cornell University, Ithaca, N. Y. 

Many species of animals are susceptible to the disease known 
as septicemia hemorrhagica or pasteurellosis. This disease has 
been reported in cattle, horses, reindeer, buffalo, fowls, rabbits and 
pigs. When an organism has been isolated from an animal in- 
fected with septicemia hemorrhagica, it has usually been named 
according to the animals from which it has been isolated, as Bact. 
bovisepticum, Bact. avisepticum, or Bact. Renntrerpasteurella. 

It is generally considered that the organisms of this group are 
similar in morphological characters and in many of their biologi- 
. cal properties. 

The object of this work was to determine whether the members 
of this group could be differentiated by their cultural properties, 
especially by their biochemical action on the various carbohy- 
drates. 

As this work has been limited to a study of the biochemical char- 
acters, the given summary of literature mentions only those works 
which have taken up these characters in detail. 

Table No. 1 gives a summary of the action of the different 
members of this group on the various carbohydrates, as deter- 
mined by certain investigators. 

Table No. 2 shows the production of indol and phenol as re- 
corded by various bacteriologists. 

M’Gowan and Wang have carried out a very extensive study of 
Bact. avisepticum with special reference to the change in the bio- 
chemical action of the culture as its virulence was increased by 
passing through a series of guinea pigs and rabbits. Table No. 3 
shows the changes in the cultures after passing through a series 
of guinea pigs and rabbits. Table No. 4 shows the action of cul- 
tures isolated directly from animals dead of septicemia hemor- 
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TABLE No., 2 


GIVING THE VARIATIONS IN THE PRODUCTION oF INDOL AND 
Prenort as ReportTeD BY A Few Avutruors 


Author Organism Indol Phenol 
Bact. suisepticum.............. — > 
HUNG Bo aerate ena auc esac eget Btn tel mer tienceae as Bact. buffaloseuche............. be — 
Bact, renntierpasteurella........ * % 
Bact. avisepticum............-. * cd 
Buchanativ Gerry sere sie oes ne ee Bact. suiseptioum.....5....0..-- ae 
Bact.. bazisepticum............. * + 
WSIS RIBRES Ts ee ce rer seer Oe hare a .|) Umvariable characters).....,... = = 
INES ORUESON Go ie Scot. cE See hea ea Bact, renntierpasteurella........ —_ 
Bact. avisepticum Va cite raat ee z 
Bact. avisepiieum. s+. aa.cncs 1. es 
IGOR GT si wis set Be Retiro Seca rae Bact, quniculicidas 4. ssaee se se * be 
ACU SUIseptICUIMy ae aaeest Aes * 
Bact. bowisepticum............ at 
STEM eceqaye k eiceave Sova One Share FE aE Bacteria of swine plague........ % 


* Present. — Absent. 


TABLE No. 3 


SHowine THE CirangEs In- BronemMican CHaractrers or Bact. 
AvisEepticum AFTER Passacs TuHroucu A SERIBS OF GUINEA 
Pies anp Raspirs as Reporrep py McGowan anp Wana 


, _ After passage through 
Original Ae, Dassace vovone seven guinea pigs 
g BpIgs and three rabbits 
a CLOSEr Aenea nc ck ee Slight acid. va aeersen |PeAciaucaae sein yea Acid gas. 
Glucosess. 4 weearene aire sao SWoht acidic. 2 oe a. RCICESAS®. .otee een as Acid gas. 
NE SIGOSEte a eer clone weekends e | Slight acid. . PeEEe 3 Ihe eG Nesta: | pene agit noBiek Acid gas. 
Mannites, een cise ete sera: AG ici a Oe wa Maid gartync.cre css «se Acid gas. 
Galactosetinnn-cin suns mage Slight ENGTs|Wramenheoun a hl [Le OMGIEEKRS mln pie Se o Acid gas. 
Lactose; neutral red... . 1. eid ae, 6. See ce TNONGIEEY: freee Pt hs A Acid gas. 
SuUchose sac crac. Ser cet meee re Ht ANGLE Sig od og s000c Acid gas. 
RafinOse gros .a.a ak serene ? Meid@asi athens eet Acid gas. 
Salicine rece ners ern ae l No change. sosesura PN Rieeete sore Bee Oat C Acid gas. 
MoAb hs are ceiies eam ie , oleg At lENoichamoe. == sar sil INO change samnne aire No change. 
THOSIe Vix See Novehamge. os. 55. 5. | BNO. Change. .m. «nls on Acid. 
Sorbitesete a fies cote ae ln Noxchange ce aan FNGA(G renin cins Crees Acid gas. 
Dulcites ys s Shieh Gracia era caer) en CLO peace. eae, een Acid gas. 
Aone eee ence et oie ee ? | ? Acid. 
1 Bria gy UU eee eam Atos ee ew Iss | ? h BACIG' 22 erten carne ner Acid. coagulation. 
(Rep aWatene web c cete eee Ina GlL Ae atc eesc manne Marked indoll........ Marked indol. 
Nitrate.. Waren aac cen Nitrites We irenere ee INTtrite ae 2 otpasevantare Nitrite. 
Motives prieeee tree ne Aibsontie. (ae tet ae ? Motile. 


The culture was not modified from. the results reported in the last column after further passage 
through several other rabbits. 
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rhagica upon the various carbohydrates as reported by M’Gowan 
and Wang. The results of the investigation here reported can not 
be directly compared with that of M’Gowan and Wang as no at- 
tempt was made to increase the virulence of the cultures. 

The methods used in the investigation here reported are as fol- 
lows: The acid fermentation of the different carbohydrates was 
determined in media prepared from sugar-free meat infusion 
bouillon with the reaction adjusted to about +.3, Fuller’s seale. 

To this sugar-free bouillon 1 per cent of the various carbohy- 
drates was added. An increase in acidity was very marked in 
some of the carbohydrate bouillons after sterilization. A number 
of tubes of the same carbohydrate bouillon were inoculated with 
the same culture and incubated at 87° C. At various intervals, 
as indieated in the tables, tubes were removed and titrated. Also 
tubes which were not inoculated were titrated to serve as checks. 
The results of the titrations are expressed in the number of cubic 
centimeters of twentieth normal solution* required to neutralize 
five cubic centimeters of the culture. A minus (—) indicates an 
alkaline reaction, and no sign indicates an acid reaction in the 
culture. 

The ten cultures used in this work are designated by the names 
given them by the bacteriologist who isolated the cultures. These 
had been held as stock cultures for varying lengths of time. The 
source of these cultures is as follows: 


Bact. bovisepticum was isolated August, 1914, from a case of 
septicemia hemorrhagica in a cow; 

Bact. avisepticum, J 1 and J 2, were isolated about 1911 from 
-cases of chicken cholera; . 

Bact. suisepticum was isolated about 1914 from the lung of | 
a pig; 

Bact. Kdalberpasteurella A-B and Bact. Renntierpasteurella 
A-B-C, were received from Magnusson about February, 1915. 

Bact. septicemia hemorrhagica was isolated about 1910 from 
a cow. 


Table No. 5 gives the results of the study of the action of these 
cultures upon twenty carbohydrates as determined in this investi- 
gation. 


* —N/20 NaOH or N/20HC1. 
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Cultures of Buct. avisepticum (JZ) and Bact. Kalberpasteurella 
(Magnusson A) were inoculated into rabbits. The rabbits died 
within twenty-four hours, and pure cultures of the organisms were 
recovered from the heart, liver, spleen and kidney. Subcultures 
were made in agar plates, litmus milk, lactose bouillon fermenta- 
tion tubes. No indication of contamination was found in these 
cultures nor by microscopic examination. The action upon the 
carbohydrates, of these two cultures after recovery from the rabbit 
is recorded in Table No. 6. 

All ten cultures produced indol and phenol in sugar-free infu- 
sion bouillon. These organisms gave a scant growth in 1 per cent 
peptone solution, but it was insufficient for obtaining a positive 
test for indol, phenol or ammonia. However, the growth in the 
peptone solution was sufficient to demonstrate the reduction of 
nitrates. 

Gelatin was not liquefied by any of the cultures within thirty 
days at 20° C. Gelatin cultures, after being incubated at 37° C. 
for thirty days, solidified on cooling. 

Both litmus milk and plain milk were not apparently changed 
by any of the cultures. Titrations, however, show that the two 
lactose fermenting cultures (Bact. Kalberpasteurella A and B) 
produced a small but distinct increase in acidity. The probable 
reason why apparent changes are not produced in milk is the poor 
growth in any media having a high acid reaction. Difficulty was 
encountered in obtaining growth in bouillon when the acidity was 
seven or eight-tenths (Fuller’s scale). The normal reaction of 
even very fresh milk exceeds this. 

At the beginning of this work, each of the ten cultures was 
inoculated into dextrose, lactose, sucrose and mannite bouillons in 
Smith fermentation tubes. No gas was produced in any of these. 
Tt was assumed from this and from the records of previous inves- 
tigations that gas was not produced in these carbohydrates. The 
titrations here recorded were not made from fermentation tubes. 

Sorbit could not be obtained. Some of the other chemicals, as 
dulcit, were so expensive that very few titrations were made with 
each of these. (See Table No. 5.) 

Table No. 7 gives a summary of the action of the cultures upon 


the various carbohydrates. 
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In general, the results of this investigation correspond to those 
of Magnusson. Magnusson, however, reports acid fermentation by 
Bact. Renntierpasteurella, Bact. bovisepticum and Bact. avisepti- 
cum, While in this investigation Bast. Kalberpasteurella only pro- 
duced acid from lactose. Bact. Kalberpasteurella and Bact. Renn- 
tierpesteurella were received from Magnusson. 

Table No. 7 shows acid production from xylose by all cultures 
studied. This differs from the results of Magnusson and Vour- 
loud. In this study it was found that xylose greatly increased the 
acidity of bouillon on sterilization, and the cultures would not 
grow in this acid bouillon. If the initial reaction of the bouillon 
was such that the final acidity was not too high, the cultures grew 
and produced acid. From this it is possible that differences in 
technique may account for different results with xylose. 


TABLE No. 5 
Action or Ten Mumpbers or tue Sepricemia Hemorruacgica Group upon Twenty CARBOHYDRATES 


1. Bact. Sutserticum (No. 1) 
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The chief differences in the cultures studied are in the fermen- 
tation of lactose and raitinose by the two cultures of Bact. Kdlber- 
pasteurella received from Magnusson and the fermentation of 
arabinose and dulcit by Bact. avisepticum (JZ). Since these dif- 
ferences exist after recovery from a rabbit, it reduces the possi- 
bility of the cultures being contaminated. Also the work was 
repeated, where differences were found, after the cultures had 
been plated and recovered from the plates. The second results 
agreed with the first, and cultural and microscopic examination did 
not disclose contamination. 

The tubes incubated thirty days gave variable results. That is, 
the duplicates sometimes showed extremely different degrees of 
acidity or alkalinity. In some instances, the production of acid 
was marked after thirty days and not at fifteen days. Since the 
plugs of the tubes mcubated thirty days were paraffined while the 
others were not, this may have modified the action of the organ- 
isms, due to conditions respecting the interchange of air. Except 
in the case of the action of the cultures of Bact. Kalberpasteurella 
or raflinose, nearly the maximum acidity was produced within two 
days. For these reasons, the titrations made after thirty days’ 
incubation were considered unreliable, and, therefore, if an 
imerease in acidity was not found within, fifteen days, it was_ 
recorded in Table No. 7 as not fermenting the carbohydrate used 
in the test. 

The results of this work, together with the findings of previous 
investigators, show a few variations. These variations could prob- 
ably be accounted for in differences in technique or in slight varia- 
tions in the cultures, caused, possibly, by different methods of 
culturing. 

The most striking feature brought out by the study of these 
organisms is that there is a much greater uniformity between the 
members of this group in their biochemical properties than has 
been noted in the study of some other groups of bacteria. There 
seems to be no cultural nor biochemical basis for designating by 
different names the five members of this group. which were studied. 
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CoNCLUSIONS 


1. The members of the septicemia hemorrhagica group studied 
were practically uniform in their biochemical actions. 


2. The passing of the organism through a rabbit did not change 
its biochemical characters, except to a very slight degree. 


The author wishes to acknowledge the assistance of Dr. C. P. 
Fitch, of the New York State Veterinary College, in suggesting 
this study and in giving advice in carrying out the investigation. 
This investigation is a continuation of the work of Dr. Fitch, 
reported in Report of New York State Veterinary College of 


1913-1914. 
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OF 


BACT. PULLORUM (RETTGER) AND BACT. SAN- 


GUINARIUM (MOORE) 


S. A. GoLpBERG 


Department of Pathology and Bacteriology 


The organisms Bact. pullorum and Bact. sanguinarium are the 


causes of two important, closely allied diseases of fowls. 


Recent 


work on the relation of these organisms seems to indicate that they 
are closely allied species if not identical. 
This investigation has been attempted in order to determine the 


action of the organisms on the various carbohydrates. 


Titrations 


were made at various intervals of time extending over a period of 


thirty days. 


The following biological characters of these two organisms have 


been described. 


Bact. PULLORUM 


Morphology. Non-motile rods with 
slightly rounded ends. 1-3.5 mi- 
erons by .38—.5 microns. Marked 


Brownian movement. 

Staining characters. Stain readily 
with ‘ordinary bacterial stains. 
Gram negative, uniform stain. No 
spores. 

Agar plate. Raised shiny convex 
greyish white colonies 1-2 mm. in 
diameter at end of 48 hours. 

Agar slant. Moderate raised dull 
granular growth. 

Gelatin. Finely granular growth 
along line of stab. Does not spread 
markedly on the surface. Media 
not liquefied. 

Potato. Very slight or no growth. 

Milk. Slight acidity. No coagula- 
‘tion or precipitation of casein. 

litmus milk. Slight acidity. 
coagulation. 

Deatrose and mannite bouillon. 
Acid and gas or acid and no gas. 
Lactose and saccharose bouillon. 

Slight alkalinity. 
Malttose bouillon. No change. 


No 


Bacr. SANGUINARIUM 
Non-motile rods with slightly rounded 
ends. 1-2 microns long. Marked 
Brownian movement. 


Stain readily with ordinary bacterial 
stains. Gram negative, peripheral 
stain. No spores. 


Raised, shiny, convex, greyish white 


colonies 5-S mm. in diameter at 
end of 48 hours. 

Abundant, raised, shiny smooth 
growth. 


Finely granular. growth along line of 
stab. Does not spread markedly on 
surface. Media not liquefied. 


Growth more marked. 

Gradually increasing alkalinity and 
finally saponification of the media. 

Alkalinity. No saponification. 

Acid and no gas. 


Slight alkalinity. 


Acidified. 


Toxin production is identical and differences in immuniological 


reactions have not been found. 


(Smith and Ten Broeck.) 
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Material. The strains of Bact. pullorwm were obtained as fol- 
lows: No. 1 was isolated in 1913. No. 2 was isolated in 1911. 
Nos. 3 and 4 were recently isolated from chicks received in this 
laboratory for diagnosis. No. 5 is an atypical strain isolated in 
AOL 

The strains of Bact. sanguinarium were obtained as follows: 
No. 1, known as Bact. of Fowl Typhoid III, and No. 2, known 
as Bact. of Fowl Typhoid IV, were obtained from Dr. Theobald 
Smith. No. 8 was obtained from Dr. Taylor. 


Methods. Beef broth was made sugar free by the ‘action of 
B. coli. To this was added 1 per cent peptone and .5 per cent 
NaCl. The carbohydrates were added in quantities sufficient to 
make 1 per cent. 

To determine gas production Smith’s fermentation tubes were 
used. For acid production ordinary test tubes were employed. 

The titrations were made by X solutions of NaOH and HCl 
respectively, phenolphtalein being used as an indicator. 

In the accompanying tables, the figures indicate the number of 
cubic centimeters of X NaOII used to neutralize 5 cc. of the 
media. A minus sign preceding the number indicates the number 
of ce. of X HCl used to neutralize 5 cc of the media. The 
column marked check indicates the reaction of the media after 
two days’ incubation previous to inoculation. The tubes were 
titrated in duplicates in each case. 

The gas production was determined in four fermentation tubes 
of each carbohydrate and the average amount of gas recorded. 

The action of the various strains of the organisms were uniform 
in the different carbohydrates with the exception of amygdalin. 
In this case Bact. sanguinariwm strains 1 and 2 were inoculated . 
into a different supply of the media than the other strains. 

This latter medium turned to a greenish tinge after sterilization 
and the amount of acid produced was very small as compared with 
the other strains of bacteria. In order to check these results, this 
medium was inoculated with the other strains of the organisms 
and the results obtained were identical with those of Bact. sanguin- 
ariwum 1 and 2. These latter strains were inoculated into a few 
tubes of the original medium, with results similar to those of the 
other strains of organisms on this medium. 
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Bact. pullorum 5 is an atypical strain which did not produce 
gas in any of the carbohydrates used. It is im this respect similar 
to the original Rettger strain. The other strains of Bact. pullorum 
produced gas and marked acidity in dextrose, mannite, galactose, 
levulose, arabinose and mannose. In these carbohydrates all the 
strains of Bact. sangumarium studied produced marked acidity 
and no gas. In isodulcite the first four strains of Bact. pullorum 
produced gas and marked acidity while Bact. sanguinarium pro- 
duced only slight acidity at first, the amount of acidity gradually 
increasing on prolonged incubation. 

In dulcite the strains of Bact. sanguinartum produced marked 
acidity and no gas while the first four strains of Bact. pullorum 
produced slight acidity and gradually turned alkaline on prolonged 
incubation. 

In dextrin results similar to those in dulcite were obtained 
except that the acidity was not so marked. 

In lactose, saccharose, starch, sugar free broth, adonite, salicin, 

inulin, raffinose and erythrol, all the strains of Bact. sanguinariwm 
and the first four strains of Bact. pullorum produced slight acidity 
and gradpally became alkaline after prolonged incubation. 
_ In glycerine and xylose there was produced slight acidity at 
first and increased acidity after prolonged incubation. Xylose 
showed a marked increase in acidity after sterilization before 
inoculation, and the medium turned to a brownish color. 

Smith and Ten Broeck suggest that these organisms may be 
a species in the making.. They said that they cannot affirm at 
present whether any strains of Bact. sanguinarium produce gas 
when freshly isolated, or whether certain freshly isolated strains of 
Bact. pullorum do not produce gas. 

Taylor described a recent outbreak of fowl typhoid in which the 
causative organism produced acid and no gas in dextrose and man- 
nite. This freshly isolated strain of Bact. sanguinartum, appar- 
ently, resembles those strains of Bact. sanguinarium that have been 
kept under artificial cultivation for a considerable length of time. 

One year from the date of this work an attempt was made to 
determine whether there was any change in the gas production 
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of the various organisms. ‘The work was repeated with dextrose, 
mannite and galactose, and the results obtained were identical with 
those of the year previous. 

The atypical strain, Bact. pullorum 5, differed markedly from 
the other strains of Bact. pullorum studied. It produced acid in 
milk in twenty-four hours and coagulated milk in twelve days. In 
this coagulum the whey was not separated from the curd. It did 
not produce gas in any of the carbohydrates used and it produced 
more marked acidity than the other strains of Bact. pullorum. 
It is so markedly different from the other strains that it is doubtful 
whether it should be considered as a strain of Bact. pullorum. 

Conclusion. ‘The preceding data show that the principal differ- 
ences in the strains of Bacteriwm pullorum and Bacterium san- 
guinarium studied, lie in the fact that Bacterium pullorum pro- 
duces gas in various carbohydrates while Bacterium sanguinariwm 
lacks this power in any of the carbohydrates used. This difference 
appears to be constant. Judging from the present classification of 
species of bacteria, this difference in gas production as well as 
their different actions on milk, maltose, dulcite, dextrin and iso- 
dulcite seem to indicate that these two organisms are two distinct. 
species of bacteria. 

As this paper was going to press, there appeared an article on 
the subject by Rettger and Koser. In general, their results cor- 
respond with those in this paper. In addition they find that these 
two organisms differ as regards their reaction to the methyl red 
test when applied to cultures grown in 1% maltose — bouillon, 
Bact. sanguinarium being methyl red positive and Bact. pullorum 
negative. 

The lesser gas production obtained by them may be explained 
by the fact that beef extract bouillon was used as a basis instead 
ef meat infusion bouillon. 
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AMYLOCLASTIC ACTIVITY IN THE DOMESTIC ANI- 
MALS WITH. SPECIAL REFERENCE TO THE 
SALIVA OF THE HORSE. 


C. KE. Hayprn 
Department of Physiology 


Much has been said in regard to the starch splitting power of 
the salivary secretion in the domestic animals. It seems to be 
agreed upon that the saliva of the dog and cat do not contain a 
diastatic enzyme. Most workers agree that there is such an enzyme 
present in the saliva of the pig. Conflicting statements and 
opinions on the part of workers in Veterinary Physiology have led 
the author to investigate the activity of the saliva of the horse. 
While carrying on this work it seemed desirable to inquire into 
the amyloclastic power of those secretions and excretions of the 
horse, oxen, sheep and pig supposed to contain amylases. To that 
end we have carried out a large number of experiments using 
salivary extract, blood or serum, bile and urine of these animals. 

In a previous report’ on the dog and cat my data showed dias- 
tatic power in the saliva, salivary extract, and blood serum of these 
two animals. The diastatic power of the blood serum was accord- 
ing to the experiments then carried out greater than in either the 
saliva or the salivary extract. The conclusions there stated were 
that no enzymes were produced in the salivary glands beyond the 
amount produced in the other tissues of the body. These results 
are borne out by a majority of those who have worked upon the 
amyloclastic power of the body of these animals. 

That there is or is not a definite starch splitting enzyme in the 
saliva of the domesticated animals it seemed to us could be settled 
by the means now at our command. The evidence in regard to 
the presence of an amylase in the saliva that digests starch so far 
that reducing sugar may be demonstrated is mostly negative. That 
the saliva may contain an inactive enzyme activated upon its en- 
trance into the stomach or intestines is believed by some. The 
means by which the enzyme is activated, if such a thing does occur, 
is undetermined. In our work we digested some samples of saliva, 
salivary extract, blood, bile and urine, with.a 2 per cent solution 
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of calcium chloride to see if it might act as an activator. The 
reducing power of these samples was compared with that of 
samples of the same material digested without calcium chloride. 
Observations in regard to the amylase content of the blood and 
urine have been made by other workers using the achromic end 
point as the index of the amount present. The time in which a 
small amount of these two fluids will carry a smaller amount of 1 
per cent soluble starch solution to the achroodextrine stage varies. 
The amyloclastic power of the blood and urine of the domestic 
animals has been found to be very slight when compared with the 
power in like fluids in man in whom the salivary glands secrete a 
very active ptyalin. From this evidence there would seem to be a 
direct relationship between the amyloclastic power of blood and 
urine and the secretion of the salivary glands. It is significant 
that in the domestic animals in which the preponderance of evi- 
dence seems to show that the saliva has no direct starch splitting 
power the amyloclastic activities of the other eliminations of 
the body, both secretory and excretory, are low. It is suggested 
to my mind that if there was an enzyme in the saliva activated 
lower down in the digestive tract the amyloclastic power of the 
‘blood and urine would be in proportion much higher. 

King’ after carrying on such work as has just been discussed 
concludes that there are variations in the amylolytic power of 
urine from different species and that the amylase output in the 
urine per kilo body weight is greater in those animals which 
secrete both salivary and pancreatic amylase than in those secret- 
ing only the pancreatic amylase. 

Gould and Carlson® decided that the source of serum amylase is 
not the pancreas but that it may be due to tissue activity. A high 
content in the dog does not affect metabolism. Serum diastase in 
the sheep, horse, ox, and goat is very slight. They feel that a de- 
crease in diastastatic power through pancreatic injury is due to a 
decrease in internal secretion lessening tissue activity from whence 
the diastase has its origin. 

J. Van de Erve* found that ligation of the renal artery or sec- 
tion of the renal nerve did not cause a change in the amount of 
serum diastase. 

Ross and McGuigan® showed that ether anaesthesia caused a 
hyperglycemia but no increase in the diastatic power of the blood. 
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A diet of meat did cause a greater increase in the diastatic con- 
tent of the blood than a carbohydrate diet. 

Vernon,° quoting Goldschmidt, says that aseptic horse saliva gave 
no evidence of sugar after fourteen days digestion with starch. 
When the saliva was exposed to the action of bacteria it showed 
diastatic power as evidenced by the sugar produced after digest- 
ing starch with the saliva. Lattimer and Warren, according to 
the same author, obtained no evidence of diastatic activity from 
the glands of sheep when they were made up with chloroform 
water but did obtain activity when the glands were made up 
with dilute acetic acid. The acetic acid alone did not eliminate 
bacterial action. It may have been a better extractor than the 
chloroform water. Vernon also showed that: filtered human saliva 
kept antiseptic for fifteen days doubled in diastatic action. Test- 
ing the amyloclastic activity of the pancreas in the domestie ani- 
mals the author showed that thé order was pig, dog, sheep and ox. 
In this connection let it be remembered that the pig is very gener- 
ally agreed to secrete an active ptyalin in the saliva. That being 
true, we might reasonably expect the amylase content of the pan- 
-ereas of the pig to be greater than that of the other animals men- 
tioned. It has been shown that in those animals in which the 
saliva has direct digestive action upon starch the amyloclastic 
power of other fluids of the body is correspondingly greater. The 
diastatic power of the dog’s pancreas is shown to be less than that 
of the pig, and that of the sheep and ox much less active than 
either. Rachford’ concludes that the diastatic action of the pan- 
creas 1s increased by bile because bile neutralizes the effect of 
sodium carbonate and has some diastatic power in itself. Ac- 
counting for some of the reduction obtained where saliva is used 
in digestion with starch, Moore & Parker® say that some lactose 
is formed in the salivary gland. 

Carlson & Ryan® have demonstrated that glucose is normally 
found in the saliva of the cat in traces, that anaesthesia increases 
it and that there is more in submaxillary secretion than in the paro- 
tid. Stimulation of the sympathetic nerve is said to produce more 
than stimulation of the chorda tympani. In our own work the 
saliva of the horse was obtained while the animals were under 
chloroform anaesthesia and some of the heavy reductions that we 
obtained in this line of work may have been due in part to glucose 
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present in the saliva. Such checks as we made, however, show that 
the reduction after digestion was greater in a number of cases than 
the combined reduction from saliva and soluble starch when tested 
alone. These workers say that the glucose comes from the blood. 
The sugar content of the blood increases under anaesthesia and so 
one could expect an increase of glucose in the saliva. 

Patten & Stiles*® investigated the influence of neutral salts upon 
salivary digestion. They concluded that magnesium, calcium, and 
barium accelerated the digestion more than any of the others used. 
Their work was with the human saliva. 

Various experiments have been carried out with the intent to 
determine the source of the amylases. Carlson and Luckhardt** 
demonstrated that they were discards of the tissue in general. 
Stocks’ states that the amount of amylase in the serum is fairly 
constant. The amount in the urine varies with digestion. The 
amount is increased in disease of the pancreas and thus a large 
quantity is taken to mean an abnormal condition of that organ. 

Palmer” tested a few samples of saliva from the cow for dia- 
static power. The flow of saliva was stimulated by the injection 
of pilocarpin or by washing out the mouth with dilute acetic acid. 
Using either method a mixed saliva was obtained. Saliva and 
serum from the same animal were tested as to their power to clear 
a 1 per cent corn starch solution, the length of time in which the 
starch would give no reaction when tested with a drop of Lugol’s 
solution, and for reducing sugar by boiling some of the digested 
material with Fehling’s solution. He found the enzyme more con- 
centrated in the blood serum than in the saliva. The author’s con- 
clusion is that a diastatic enzyme is present in the saliva but is 
not specific to it. It is unimportant so far as its digestive func- 
tion is concerned. 

Hawk” in his classification of the enzymes speaks of two amy- 
lases found in the liver, glycogenase changing glycogen to dex- 
trin and maltose, and maltase changing maltose to glucose. The 
maltase is also found in the blood serum, saliva, pancreatic and 
intestinal juices and lymph. Johnston’ says that the bile of the 
domestic animals has the power to digest small but appreciable 
amounts of starch and that in some cases the power is well marked. 
He suggests that inasmuch as the bile enhances the amylase of 
the pancreas there may be a body in the bile activating the amylop- 
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sinogen of the pancreas. He further adds that the intermediate 
and end products formed as a result of the activity of bile on 
starch are dextrin, maltose and glucose. The statement is made 
that there is probably a diastatic enzyme present in bile. Smith" 
quoting Hofmeister says that the bile of the ox, sheep, and horse 
digests starch while that of the pig and dog does not. That the 
amylase is specific to the bile is not stated by these observers. The 
amylase may be found in the bile and still not be a product of 
direct activity of the liver cells. 


MertTHops. 


The amylases of the saliva, salivary extracts, and other sub- 
stances tested from the ox, horse, sheep and pig could well have 
been indicated by the achromic end point. If the saliva contains 
an active starch splitting enzyme, produced by the salivary glands 
and helping to any great extent in the digestion of carbohydrates, 
the digestion should go beyond the achroo-dextrin stage. So we 
choose to express the digestive action in terms of reducing power 
as measured by a good and easily used reagent as Benedict’s single 
’ solution. The achromic end point such as established by Wolge- 
muth, Roberts, etc., had been used in testing some of the substances 
included in our tables. Claims that the saliva of the horse, ox, 
or pig contains an active ptyalin are based upon the production of 
a reducing sugar which would reduce such reagents as Fehling’s or 
Benedict’s. That seems to be the logical conclusion, for it has been 
shown that an amylase carrying the breaking down of starch to 
the erythro- or achroo-dextrin stage may be demonstrated in any 
tissue or tissue fluid of the body. Benedict’s solution appealed 
to us because it is easily used, does not deteriorate, is accurate and 
much more sensitive than other like solutions. A 1 per cent solu- 
tion of soluble starch (Merck’s according to Lintner) was used 
throughout the work. If an active enzyme exists in the saliva 
of the horse, digestion for twenty-four hours with soluble starch 
ought to produce enough sugar so that it might be measured as to 
quantity. We obtained samples of saliva from the horse only. 
The flow of saliva was induced by the injection of one grain 
(sometimes much less) of pilocarpin. The animals from which 
these samples were obtained were under chloroform anaesthesia 
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and as a rule had been under for an hour or more. Salivary 
glands from the horse were from post-mortem cases. Salivary 
glands, blood samples, urine and bile from the ox, sheep and pig 
were obtained in the killing room of the Meat Products division 
of the Department of Animal Husbandry. The salivary glands 
were ground in a meat grinder and then thoroughly macerated in 
a mortar with a 1 per cent acetic acid solution. Chloroform water 
was added as a preservative. The glandular extracts were allowed 
to stand for 24-48 hours before using in the work of digestion. 
According to Vernon’ the activity of the enzymes present in the 
extracts does not become apparent until twenty-four hours or 
longer after being made. Blood was obtained by running it into 
flasks containing a small amount, of potassium oxalate. These 
samples were in many cases whole blood. Some samples of pure 
serum were used, mostly from the horse. The digestion was car- 
ried on from two to twenty-four hours at a temperature of 38—40° 
and the reaction was neutral or slightly alkaline. The samples 
of saliva were from the parotid gland and were collected through 
a glass tube inserted into Stenson’s duct. 

The Benedict’s solution was standardized using a 1 per cent 
solution of pure dextrose. To measure the amount of reducing . 
sugar produced in digestion the digested material or a portion of 
it was added to a boiling solution of Benedict’s, 10 ¢.c. in quantity. 
Enough 1 per cent dextrose was then run into the beaker from a 
burette to complete the reduction of the reagent. ‘The complete 
reduction is marked by a white precipitate with the copper sul- 
phate having been entirely reduced and no blue color left. Bene- 
dict’s solutions, their composition, and uses, both qualitative and 
quantitative determinations, are well discussed by Hawk™. From 
most of the blood samples both digested and undigested, the pro- 
teins were precipitated by boiling with dilute acetic acid. The 
filtrate or a small portion of it was tested for reducing sugar. 

Amyloclastic activity has been found to be at its best at 40° C. 
Evans” states that the human saliva shows maximum amylase 
action at 45° C. In the use of Benedict’s solution we have been 
careful to boil for one-half minute after the addition of digested 
material or 1 per cent dextrose solution to the boiling reagent. 
We have checked the soluble starch solution at frequent intervals 
using both digested and undigested samples to see if the starch 
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in itself exercised any reducing power. We have found at times 
a slight reduction but not near enough to account for the results 
we obtained in digesting some samples of saliva from the horse and 
salivary extract from the pig. Palmer’ noted that pilocarpine 
had a very slight reducing power. We feel very certain that its 
affect upon Benedict’s would be very little, if any. 


; 
TABLE 1 
Amount . Amount 
Substance Amount C Time of 
ANIMAL tested used 1 (eeerch | digestion pe ee Cee 
| 

PH OrBeules attra eens ateydtonsi es HiS@LvAsecous« 50 ¢.c. 50 c.c. | 24 hours | 0.10 grams 
ET Orse glen ee ee hecere once sera? Saliva::.... 25 c.c. 50 c.c. 24 hours | 0.006 grams 
HORSE 2 paw ee hee Saliva...... 30 c.c. 50 c.c. 24 hours | 0.008 grams 
HOTEOTEV co cone I Salkv cancer - 50 c.c. 50 c.c. 24 hours | 0.019 grams 
EL ORSO ME coon S0 eects atime aoe Saliva... 22. 50 c.c. 50 c.c. 24 hours | 0.014 grams 
Horse: VIG Serotec oa Saliva i 50 ¢.c. 50 c.e. 24 hours | 0.002 grams 
HorsenViliens hae ace Salivac.. 5. 45 c.c. 50 c.c. 24 hours | 0.02 grams 
FHOrseaV lee ae ee | Saliva...... | kSO) Gre: 50 ¢.e. 24 hours | 0.004 grams 
ET Orse SV LUlee are ee eee ence Salivasnm ace 50 ¢.c. 50 c.c. 24 hours | 0.019 grams 
*Horse WIL oe veo ee Saliva...... 50 c.c. 50 c.c. 24 hours | 0.008 grams 
TI ONSe LXer sat ry eee Saliveance ae 40 c.c. 25 c.c. 24 hours | 0.008 grams 
Horses sae ek ot eee Saliva... ..< 50 c.c. 50 c.c. 24 hours | 0.017 grams 
SH OUSee Neto th cce-aae urate Saliva...... 25'€.¢. 50 c.c. 24 hours | 0.022 grams 
RET OTR Ne oy he ode cee aia Saliva,: d..0) | o0te-c 50 c.c. 24 haurs | 0.016 grams 
NOT Sel cre re he oe ee | Saliva...... 30 c.c. 50 c.c. 24 hours | 0.002 grams 
Horse Scere a ieee Saliva....... 15 e.c. 50 c.c. 24 hours | 0.004 grams 
EVOTSE PROUT Le caters secre eae Salivaie oie 45 c.¢. 50 c.c. 24 hours | 0.022 grams 
MELOTSO pC UL epee emcee toes Saliva. ..... 45 cc. 50 c.c. 24 hours | 0.017 grams 
HLOLSe EUV eo Seon ae Sallivasen.- 20 c.c. 50 c.c. 24 hours | 0.013 grams 
LORRAIN cepa ae, ne eee Saliva...... URS 50 ¢.c. 24 hours | 0.008 grams 
HIOTSOROVAL, Pee ee cies Saliva...... 30 c.c. 50 ¢.c. 24 hours | 0.004 grams 
SELOLSOUXV Liteedrcks oe ees ee | Salivatenn- 30 c.c. 50 c.c. 24 hours | 0.000 grams 
FEOTSeeX Wilkin = S27. eee cite pase Saliva worn 30 c.c. 50 ¢.c. 24 hours | 0.001 grams 


* Refers to a second sample collected from the same animal in a separate bottle and during the 
same period of secretion. From horses ten and sixteen a third sample was collected. 


r 
TABLE 2 
Amount - Amount 
| Substance Amount OF Time of CaClz 
ANIMAL | tested used 1 ke np digestion used meas ALE 
Horse dal is. seas Balivazae.a: 50 ¢.c. 50 cc. 24 hours 3 c.c. 0.01 grams 
Horse Tina. Heoalivacesaec 25 ¢.c¢. 50 ¢.c. 24 hours 3 C.c. 0.012 grams 
Horse LUT rein Salivanscs oy 22 ¢.c. 50 c.¢. 24 hours 3 ¢.c. 0.008 grams 
Eorse LV ee esc Salivannian 50 c.c. 50 ¢.c. 24 hours 3 ¢.c. 0.018 grams 
Horse Wiens: lSabiviaee cas 50 ¢.e. 50 c.c. 24 hours 3 ¢.c. 0.005 grams 
Horse View ves. s. Saliva..... 30 c.c. 50 ¢.c. 24 hours 3 c.c. 0.004 grams 
Horse Vil). i) a0 Salliviaies.c sys fu lne Baca oll As ceetencte | ated cae enn i eae Gea || eg ar eee 
Horse*VIiIl......) Saliva..... 50 e.c. 50) cc. 24 hours 3 C.c. 0.011 grams 
*EHorse Ulm Salivasycs ce. 50 ¢.¢. 50 c.c. 24 hours 3 C.c. 0.008 grams 
Horse te aan Salivay 222 50 c.c. 50 ¢.c. 24 hours 3 ¢.c. 0.017 grams 
Horse XIV...... Saliva; see mec Onczes 50 c.c. 24 hours 3.¢.c. 0.014 grams 
Horse XVI...... Saliva...... 30 c.c. 50 c.c. 24 hours 3. C:e, 0.002 grams 


* A second sample collected in a separate bottle during the same period of secretion. The sam- 
ples reported in this table after digestion with calcium chloride do not show any great differences 
in amount of sugar produced when compared with the same samples reported in Table I. Horse II 
shows the only marked increase. Nos. 6 and 14 show slight increases. There is not enough in- 


crease, pees to say that the chloride has any influence in activating any latent ptyalin present 
in the saliva. 
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i xerE 8 
| 
: Amount : Amount Amount 
ANIMAL Substexve ee 1% starch eee. 1% dex- | sugar per c.c. 

ste ee used 8 trose used extract, 
Sheep.....| Salivary extract...) 25 c.c. 25 ¢.c. 2 hours 2.6 0. grams 
Sheep.....| Salivary extract...] 25 c.c. 25 c.c. 2 hours 2. 0.00024 grams 
Sheep.....| Salivary extract... 25) ¢.c: 25 c.c. 2 hours 2.6 0. grams 
Sheep.....| Salivary extract...| 25 c.c. 25 c.c. 2 hours 2.6 0. grams 
Sheep.....| Salivary extract... 25 ¢.c. 25 ¢.c 2 hours 2.5 0.00004 grams 
Sheep.....| Salivary extract...| 25 c.c. 25.¢.¢ 2 hours 2.4 0.00008 grams 
Sheep.....| Salivary extract... 25 c.c. 25c.c. | 2 hours 2.6 0. grams 
Sheep.....| Salivary extract...| 25 c.c. 25c¢.c. | 2 hours 2.6 0. grams 
Sheep.....| Salivary extract...| 25 c.c. 25c¢.c. | 2 hours 2.4 | 0.00008 grams 
Sheep.....| Salivary extract... 25 c.c. 25 c.c. 2 hours 2e6 Oy grams 
Sheep.....| Salivary extract... 25 c.c. 25 c.c. 2 hours 2.6 | 0. grams 
Sheep.....| Salivary extract... 25 c.c. 25 c.c 2 hours 2.6 | 0. grams 
Sheep.....| Salivary extract... 25 ce, 25 c.¢ 2 hours | 2.6 | 0. grams 
Sheep.....| Salivary extract...| 25 c.c. 25c.c, | 2 hours 2.6 | O. grams 
Sheep.....| Salivary extract...| 25 c.c. 25 ¢.¢ 2 hours 220 Ok grams 
Sheep.....| Salivarv extract...| 25 c.c. 25c.c. | 2 hours 2.6 0. grams 
Sheep.....| Salivary extract...| 25 cc 25¢¢ 2 hours 2.6 0. grams 
Sheep.....| Salivary extract... 20 c.c 20 c.c 2 hours Pye 0.0004 grams 
Sheep.....| Salivary extract... 20 c.c 20 c.c 24 hours 2.4 0.0002 grams 
‘Sheep..... Salivary extract... 20 c.c 20 c.c 24 hours pa | 0.00025 grams 
Sheep.....| Salivary extract...| 20 c.c 20 ¢.¢ 24 hours 2. 0. grams 
Sheep.....| Salivary extract... 20 c.c 20 c.c 24 hours ae OF grams 
Sheep.....| Salivary extract... 10 c.c 20 c.c 26 hours 1.8 | 0.0002 grams 
Sheep.....| Salivarv extract...| 20 c.c 20 c.c 26 hours nage 0.00035 grams 
+Sheep.....| Salivary extract...| 16 c.c 20 c.c 26 hours 2. 0. grams 
7{Sheep.....| Salivary extract...| 16 c.c 20 c.c 26 hours 2. 0. grams 
Sheep.....| Salivary extract...| 20 c.c. 20 c.c 24 hours 1.6 0.0002 grams 

7+ Same animal. 
TABLE 4 
Amount Amount Amount 
ANIMAL Substance Amount |1% starch | Time of 1% dex- | sugar per c.c. 
tested used used digestion | trose used bile 

Sheepaerctesns- tn Bileser crisis 5 ¢.c None 2 hours 2.6 0. grams 
Sheep jcc ecster sev. Bilewae tees 5 ¢.c 10 c.c. 2 hours 2.6 0. grams 
Sheep tein ce Bile .nak 5 ¢.c 10 c.c. 24 hours 2.6 0. grams 
Sheepierewe. rst Bil@ss 3.5.0.5 % 5: C.c None 2 hours 2.8 0. grams 
Sheeprcicen thes a: Bileve ci soe 5 c.c 10 c.c. 2 hours 2.4 0.0004 grams 
Sheepy. area en. oe Bile. 5 c.c 10 c.c. 24 hours 2.6 0. grams 
Sheep Ay eines ok Biles Aces 5 cc 10 c.c. 2 hours 28 0. grams 
Sheep wi ttaa ee Bile. 5 ¢.¢ 10 c.c. 24 hours 1.8 0.0004 grams 
Sheep Billet a. ae 5 c.c 10 c.c. 24 hours Pr 0. grams 
Sheep. 04). vase Bales oat 5 c.c 10 c.c. 2 hours 2 0. grams 
Sheepe saeteiasss Biles, ons: 5 ¢:¢ LOKe.c: 24 hours 2. 0. grams 
Sheepi.ist ss. . 8 Bilevecninct 5'€.c 10 c.c. 2 hours 2. 0. grams 
Sheepins) sec. > Biles kes 5 ee 10 c.c. 26 hours 1.4 0.0012 grams 
SReepent she. Biles gence 20 c.c 20 c.c. 26 hours 2. OF grams 
Sheepsotaee wos. « Bile frees et: 20icic 20 c.c. 26 hours 1.6 0.0002 grams 
Sheep sevens a Bilerte.sen 5) Cie, 20 c.c. 26 hours 1.8 0.0004 grams 
Sheepimatoe css -: Biller yes. 20 c.¢ 20 c.c. 26 hours 2. 0. _ grams 
Sheepte.teeetent. .: Biles. wer 20 c.c 20 c.c. 26 hours Ne Ch 0.00015 grams 
Sheep woe: cow. Ba Fey Reraecn es 5 ce. 20 c.c. 24 hours ales 0.0006 grams 
Sheepiaptiestaiac.s.> Bilevacer ck 3 c.c 20 c.c. 2dbhourss ||\ects sis 4 0.0003 grams 
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TaBLe 5 
Amount Amount 

ANIMAL Substance Amount |1% starch | Time of sugar per c.c. 

tested used used. digestion | salivary extract 

jo Pas onciegeitvee ie tore oe tcie Salivary extract...| 50 c.c. 50 c.c. 24 hours | 0.000 grams 
PIS Chaba ala aevoastestie eae Salivary extract...} 50 c.c. 50! c.c. 24 hours | 0.003 grams 
Li ho SORES AOD erere tS Salivarv extract...| 50 c.c. 50 c.c. 24 hours | 0.001 grams 
Pe tek net ws oon ae Salivary extract... 50 ¢.c. 50 c.c. 24 hours | 0.003 grams 
Pig eg rete crcsstcks eee Salivary extract...] 50 c.c. 50 c.c. 24 hours | 0.002 grams 
Digi tee eras ei cet Salivary extract...| 50 c.c. 50 c.c. 24 hours | 0.003 -grams 
LO ahaals cre retary Pee Salivary extract... 10 c.c. 50 c.c. 24 hours | 0.002 grams 
PLS eaitetecas etre corens Salivary extract...| 28 ¢.c. 50 ¢.c. 24 hours | 0.004 grams 
PU Me htar subegscistets ay oats Salivary extract...| 10 c.c. 50)¢:c. 24 hours | 0.022 grams 
jt AS RRR AACR OL remeron Salivary extract... 50 c.c. 50 ¢.c. 24 hours | 0.004 grams 
PAN cles taepers eareveastens Salivary extract...| 50 c.c. 50 c.c. 24 hours | 0.000 grams 
Ue icity el eget eteariens Salivary extratc... 50 c.c. 50 -e:¢: 24 hours | 0.002 grams 
| Sih eg OIE) Pe eeu ae Salivary extract... 15 c.e. 50 c.c. 24 hours | 0.006 grams 
Pig serie. ne oie in ietays Salivary extract... 10 c.c. 50 e:c. 24 hours | 0.003 grams 
121 theta Re cee ee Salivary extract.../ 50 c.c. 50 cc. 24 hours | 0.005 grams 
PUSS, io hvegen wien ee Salivary extract...| 30c.c. 50 c.c. 24 hours | 0.003 grams 
ig | hey Re AR Ce TR Salivary extract... 50 ¢.c. 50 ¢.c. 24 hours | 0.004 grams 
| BF Sik ee A epee Salivary extract... 50 c.c. 50 c.c. 24 hours | 0.007 grams 
Teg airy avemasieN She See apolar | Salivary extract.../ 50 c.c. 50 c.c. 24 hours | 0.003 grams 
1 Sa Soy cr or CORA PE ED OED Salivary extract...| 50 c.c. 50 e.c. 24 hours | 0.012 grams. 
PIG Ree ds ee ate Salivary extract...| 50 c.c. 50 ¢.c. 24 hours | 0.007 grams 
1 Ea aiy aetna See Heine oa ie Salivary extract...| 50 c.c. 50 c.c. 24 hours | 0.003 grams 
1 hc Spe oe Se cre Salivary extract... 50 ec, 50 ¢.¢. 24 hours | 0.007 grams 
Sl apr en ee ee Salivary extract...| 50 c.c. 50 ¢.c. 24 hours | 0.002 grams 
PU noe Cine tire hee eae Salivary extract...| 50 c.c. 50 c.c. 24 hours | 0.004 grams 
Pia Petes Cyt a ag See Salivary extract...| 20 c.c. 20 ¢.c. 2 hours | 0.000 grams 
PISO. th tae he ae Salivary extract...) 20 c.c. 20 c.c. 24 hours | 0.000 grams 
Pie etre es scerciate iene Salivary extract...| 20 c.c. 20 c.c. 24 hours | 0.0004 grams 
PACU chiens elektro eee Salivary extract...| 20 c.c. 20 «.c. 24 hours | 0.0004 grams 
IPAS, erat ae ivaskite aay in cites | Salivary extract...| 20 c.c. 20 c.c. 24 hours | 0.0003 grams 
PIS Meee eek cn eae beds Salivary extract...| 20 c.c. 20 c.c. 24 hours | 0.0004 grams 
PIES ee Sth ea oa etalon Salivary extract...) 20 c.c. 20 c.c. 2 hours | 0.0005 grams 

TABLE 6 
| 
Amount Amount 
ANIMAL Substance Amount |1% starch} Time of sugar per c.c. 
tested used used digestion bile 

EAT OO APS te recs aie e Biller er... 2G.¢ 20 c.c. 24 hours | 0.0000 grams 
Pig Sy. ccc ters ek tears ars Bile ace 5 c.c 20 ¢.c. 24 hours | 0.0000 grams 
i 1 : None None 0.0000 grams 
20 c.c. 24 hours | 0.0004 grams 

20 c.c. 24 hours | 0.0006 grams 

20 c.c. 2 hours | 0.0000 grams 

20 c.c. 24 hours | 0.0004 grams 

20 c.c. 34 hours | 0.001 grams 

20 ¢.c. 24 hours | 0.0000 grams 

20 c.c. 24 hours | 0.0004 grams 

None None 0.0000 grams 

10 c.c. 2 hours | 0.013 grams 

None None 0.0000 grams 

10 ¢.c. 2 hours | 0.0005 grams 

None None 0.0002 grams 

10 c.c. 2 hours | 0.0003 grams 

10 c.c. 24 hours | 0.0000 grams 

None None 0.0000 grams 

10 c.c. 2 hours | 0.0000 grams 

10 ce: 24 hours | 0.0000 grams 

10 c.c. 2 hours | 0.0000 grams 

20 c.c. 26 hours | 0.0004 grams 

20 c.c. 24 hours | 0.0000 grams 

20 c.c. 3; hours | 0.0000 grams 
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TaBLe 7 
Amount 
ANIMAL Substance Amount |1%starch| Time of Test used Results 
tested used used digestion 
10'¢.c. 10 c.c. 24 hours | Folin’s Very slight 
10 ¢.c. 10 c.c. 24 hours | Folin’s Good 
10 c.c. 10 c.c. 24 hours | Folin’s Slight 
10 c.c. 10 c.c. 24 hours | Folin’s Slight 
10 c.c. VOkeres 24 hours | Folin’s Very slight 
10 c.c. 10 c.c. 24 hours | Folin’s Slight 
10 cle. 10 c.c. 24 hours | Folin’s Good 
10) €:c: 10 c.c. 24 hours | Folin’s Slight 
10 c.c. 10 c.c. 24 hours | Folin’s . Positive 
10 c.c. 10 c.c. 24 hours | Folin’s Positive 
10 c.c. 10 c.c. 24 hours | Folin’s Negative 
10 c.c. 10 c.c. 24 hours | Folin’s Slight 
OKere: LOKer¢: 24 hours | Folin’s -| Slight 
10 c.c. 10 c.c. 24 hours | Folin’s “Slight 
10 c.c. HOKG.G. 24 hours | Folin’s Slight 
LOke:¢; LOKCres 24 hours | Folin’s Slight 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
LOKece: 10 c.c. 24 hours | Benedict's Slight 
10 c.c. 10'¢.0. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Slight 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Slight 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
LOKe-e; LOxe:e; 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10 c.c. 24 hours | Benedict’s Negative 
LOhere: 10 c.c. 24 hours | Benedict’s Negative 
10 c.c. 10%e.c; 24 hours | Benedict’s Negative 
10cc. | 10 c.c. 24 hours | Benedicts’ Negative 
10 c.c. 10 ce. 24 hours | Benedict's Negative 
LO} ercla-t a 10(erc: 24 hours | Benedict’s Negative 
10 c.c. 10 ¢.c. 24 hours | Benedict's Very slight 
10 c.c. |» 10 c.c. 24 hours | Benedict’s Very slight 
TasLe 8 
Amount Amount 
ANIMAL Substance Amount |1%starch| Time of | sugar per c.c. 
tested used used | digestion serum 
| 
16 c.c. 50 c.c. === .004 grams 
24 c.c. 50 c.c. 24 hours | .009 grams 
30 ¢.c. 5Oi¢:¢. 24 hours | .013 grams 
25: ¢.c. 50. c.c. = .00 grams 
50 ¢.c. 50" e.c; 24 hours | .013 grams 
28 Gc, 50 c.c. 24 hours .006 grams 
50 c.c. 50 c.c. | 24 hours .014 grams 
50 ¢.c. 50 ¢.c. 24 hours | .005 grams 
50 c.c. 50 c.c. aes .022 grams 
SOLEIC: 50 c.c. 24 hours .Ol grams 
30 c.c. 50 c.c. SSS .011 grams 
30 c.c. 50 ¢.¢. te .022 grams 
30 c.c. 50 ¢c.c. 24 hours .001 grams 
30 ¢.c. 50 ¢.c. SS 013 grams 
25 cc. 50 c.c. 24 hours .002 grams 
30 c.c. 50 Gc. 24 hours | .006 grams 
30: ¢:c. BO'G.c. | — .002 grams 
50 c.e; 50 ¢.c. =e .022 grams 
45 c.c. 50 c.c. 24 hours | .022 grams 
30 ¢.c. 50 c.c. ete .006 grams 


eee 


_ ~~ Indicates no digestion. Some of the undigested samples in this table give as much as 
samples having been digested, 
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TABLE 9 
Amount Amount 
ANIMAL Substance Amount | 1% starch} Time of sugar per cc.. 
tested used used digestion urine 


SSS = .0004 grams 


10 c.e. 2 hours .0006 grams 
10 c.c. 24 hours .0008 grams 
10 c.c. 2 hours | .0008 grams 
10 c.c. 24 hours | .0004 grams 
10 c.c. | 2 hours .0000 grams 
10 c.c. 24 hours | .0000 grams 
10 c.c. 2 hours | .0000 grams 
—-- --- .0002 grams 
10 c.c. 24 hours .0004 grams 
-—=- --- -0000 grams 


10 c.c. 24 hours | .0001 grams 
10 ¢.c. 24 hours .00085 grams 
0003 


20 c.c. --- grams 

20 c.c. 2 hours | .0005 grams 

20 c.c. 24 hours | .0007 grams 

20 c.c. --- .0004 grams 

20 c.c. 2 hours | .0003 grams 

i 20 c.c. 24 hours | .0008 grams 

i 20 c.e. --= .0004 grams 

i 20 c.c. 33 hours | .0012 grams 

i 20 ¢.c. 24 hours | .0011 grams 
LNG He bis EAnoaocooocbesadacs 1 | 20 c.c. --- .0002 grams 
IAT ae Sere 6 aro DDO tcc S MEO Gis 10’ ¢.¢: 20i'¢:c, 24 hours | .0004 grams 
Oxeusenee i solute iraenelerss WEA cobs 10) ¢.¢. 20 c.c. <= -0006 grams 
Ozer selena cd nhesetstonstenscare Urine ses 10 c.c. 20 c.c. 24 hours | .0007 grams 
OED eis ac cclectos nei ee WTINe Hee 10 c.c. 20 c.c. Se .0006 grams 
Oxon ha ernoe sik clortisnesera asker Uninesee ce 10 c.c. 20 c.c. 2 hours | .001_ grams 
(Op lia sopneeneood leu sua on Urine were 10 c.c. 20 c.c. 24 hours | .0004 grams 
Oxen eect ew octaeiste ery ner aees Wine meer elns LORC.Cs ae Sas .0000 grams 
ORENE pees pireiseuctore hunter ater Wirine sere 10 c.c. 20 c.c. 2 hours | .0000 grams 
Cr Gian Soe ope oe nee an wou Urine srs: 10 c.c. 20 c.c. 24 hours | .0018 grams 
OxeD Sie occ cterocieasoe sisras Uninesa ere 10 c.c. 20 c.c. 26 hours | .0002 grams 
OEMS Hea eet ene enn Urines. 7: 2 ¢.¢. --- --- .0000 grams 
Ob (a ep are AS Ca eG [Grinte Fone. 10 c.c. 20 c.c. 24 hours | .0003 grams 
Oxenineaseiaers ee tecet ete nine swear 10 e.c. —--- --= .0000 grams 
(0). Ny notom Oak Comoe oD eon Wrine fees LO%eze: 20 c.c. 24, hours | .0008 grams 
(OS iba 35 CRIS OHS E ome ne. Unine snes 2 ¢.c. --- --- .0000 grams 
Oxent ree neo rea (Urine? sae 5 c.c. 20 ¢.c. 24 hours | .0008 grams 
(OS-Giibuea.o Soden dar moneniaccs Urines «2h. 20c.c. | 20 c.c. 24 hours | .0001 grams 


—-- Indicates no digestion. Some of the undigested samples in this table give as much as 
samples having been digested. 
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Amount Amount 
ANIMAL Substance Amount | 1% starch | Time of sugar per c.c. 
tested used | used digestion | salivary extract 

IGLSerenne vents ooskiee Salivary extract..... 25 c.c 10 c.c 2 hours | .0000 grams 
1S ods Oe Man Ae ie eee Salivary extract..... 10 c.c 10 c.c 36 hours | .0013 grams 
IHonse tee cas. ar. iyere Salivary extract..... 10 c.c 10 c.c 3 hours | .0004 grams 
GTS see oe ee Salivary extract..... 50 c.c 20 c.c 24 hours .00008 grams 
TOR SC tis; etn eee ee Salivary extract..... 20 c.c 20 c.c 2 hours | .0007 grams 
HLOESE Meio een Salivary extract..... 20 c.c 20 exe 24 hours | .0003 grams 
HIOTSC nace tee ane Salivary extract..... 20 c.c 20 c.c 24 hours | .0005 grams 
OXcne mos ae Salivary extract..... === = -00012 grams 
Oe scene tee ete Salivary extract..... 22) ¢.¢. 20 c.c 2 hours | .00036 grams 
Cali eee Salivary extract..... 25 c.c --- = .0002 grams 
Cine ee ee Salivary extract..... 25 c.c 20 c.c 2 hours | .0002 grams 
Oxent teers Salivary extract..... 8 c.c = ia -0000 grams 
OXCpe eine ne cc Salivary extract..... 10 c.c 20 c.c 2 hours | .0003 grams 
Oxenee spire aa ee Salivary extract..... 10 c.c --- --- 0000 grams 
Oxente meyers. ae Salivary extract..... 10 c.c 10 c.c 2 hours 0008 grams 
xen ee rs os Salivary extract..... 10 c.c --- --- 0000 grams 
OXene Pech ste iiice ane: Salivary extract..... 10 c.c 10 c.c 2 hours | .0004 grams 
ORCne neice Salivary extract..... 20 c.c --- --- .0000 grams 
(OE T5s Ae Gis eee Gea Salivary extract..... 20 c.c 20 c.c 2 hours | .0000 grams 
xen errersige tie wees Salivary extract..... 20 c.c. 20 c.c 24 hours | .00005 grams 
OKeTey operas int 2 Siete Salivary extract..... 20 c.c. 20 c.c 2 hours | .0002 grams 
(OSS sly, AoAteree eaeee Salivary extract..... 20 c.c. 20 c.c 24 hours | .00005 grams 
CPE a pe ee Salivary extract..... 20 c.c. 20 c.c 2 hours .0000 grams 
OREN oe es tin Se Salivary extract..... 20 c.c. 20 c.c 24 hours .0002 grams 
Don, oes Bete Le A Salivary extract..... 30 c.c. 20 c.c 26 hours | .00013 grams 
Oem cn beer secute ees Salivary extract..... 10 c.c. 10 c.c 2 hours | .0001 grams 
OxeIie & Pre sees toe aetete Salivary extract..... 20 c.c. 20 c.c¢ 24 hours | .0002 grams 
ORG Pacem inns Salivary extract..... 10 c.c. --- —--- .0001 grams 
Oren ia ates scars Salivary extract..... 20 c.c. 20 c.c 24 hours | .0004 grame 


—-—- Indicates no digestion. 


samples having been digested. 


Waiainia 1Wl 


Some of the undigested samples in this table give as much as 


Amount Amount 
ANIMAL Substance Amount | 1% starch | Time of CaCle sugar per c.c. 
tested used used digestion used substance 
tested 
Pigteva. ies Bloodaxe. hee DICE: 20 c.e 24 hours 2 ¢.c. 0.0014 grams 
Pips waar Oe Salivary extract...| 20 c.c. 20 c.c 24 hours 2 c.c. 0.00025 grams 
Oxeniinaee Salivary extract...| 20 c.c. 20 c.c¢ 24 hours 2iC-Ce 0.0000 grams 
Oren. <5 a Salivary extract... 20 c.c. 20 c.c 24 hours 2 c.c. 0.0002 grams 
Oxeners oe Wring ee sds cre ied 20'c.e. 20 c.c 26 hours 2 c.c. 0.0002 grams 
Oxenes o.:. Salivary extract... 30 c.c. 20 c.c 26 hours 2 c.c. 0.0001 grams 
OxenWila. «7 mR ss ae ames ICO 20 c.¢ 26 hours 2 c.c. 0.0000 grams 
Oxeneer 5. Salivary extract...| 20cc. | 20c.c 24 hours 2 c.c. 0.0001 grams 
Oxeni oe - Salivary extract...) 20c.c. | 20c.c 24 hours 2 c.c. 0.00025 grams 
Oxen.... Blood tea? as tans ¥ 20 c.c. 20 c.c 24 hours 2 c.c 0.0004 grams 
Oxene ies. WU 4s ike oth 23 5. ¢.¢. 20 c.c 24 hours PAIGE 0.0002 grams 
@xen ee Bile ye thence. 5\¢.¢. 20 ¢.c 24 hours 2 ¢.c 0.00035 grams 
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TaBLe 12 
| 
| Amount Amount sugar 
ANIMAL Substance Amount |1%starch| Time of per c.c. sub- 
tested used used digestion | stance tested 

Dat ae wAceRe se Wie SRT ots Se ree gee Blood... 2 c.c. 20 c.c. 24 hours | 0.000. grams 
PIG ad ATG bt EAE ee Blood. ih... 2 ce. 20 c.c. 2 hours | 0.0015 grams 
ge cet ibiaiees 6. tua We bce et Bisod. 22. us 20 c.c. --- --- 0.00025 grams 
1SAy RN eee eT, eee | Blood 254 a6 5 ¢.c. 20 c.c. 24 hours | 0.0014 grams 
Pg raters ene fen Sasteees Poms as Te Bloods fees 5 ¢.c. 20 c.c. 24 hours |.0.001 grams 
Parenti titles. ibte tee te. ot Bloods eam Sic.e. | 200.0, 24 hours | 0.001 grams 
OXen ie. Pen see, Cee ee ea, Blood r=. as 2 ¢.c. --- --- 0.0000 grams 
ORC there ko aie vole. Blood... 3... 2 ce. 20 c.c. 2 hours | 0.0000 grams 
OXEN sania a eee Bloods. 3.45 2 c.c. 20 c.c. 24 hours | 0.0000 grams 
OR Gry, Mew Stee et rr Blood aae 5 cc. LOKesc. 2 hours | 0.0000 grams 
OO ies, 5 tel as tayeeeke MYe. cha BloodWose os 5 ¢.c. 10\¢.c. 24 hours | 0.0000 grams 
OSernii a tteatgrstats cee etion Bloodieancs 20 c.c. === --- 0.0003 grams 
OXeD lah <r eB coos IBlOOd ee nuk 20 c.c. 20 c.c. 20 hours ; 0.0002 grams 
Sheepaacmeareer cei aoe 1s) Caves ee ee 5ec. | 20'c.c. 26 hours | 0.001 grams 
Sheep a. conta ens hee toes IBloodnae ae 5 Gc. 20 c.c. 26 hours | 0.0008 grams 
SHEED rc. panera hays ss toca tells ae Blood. ajc) 91 Ole: 20 c.c. 26 hours | 0.0002 grams 
SHeepiescnta at on a acee eae. Blood ayer 2 c.c. 20) c.c. 2 hours | 0.0000 grams 
BOE. ate aici ae oes. ee eTal Blood iene 3 ¢.C. 20) c.c.. 2 hours | 0.0000 grams 
Sheep rey oh cath amet ted NeSlOOd asa 10 c.c. --- =-- 0.0003 grams 
Sheen. wasn based tees hs Bloods ae 10 c.c. 20 c.c. 24 hours | 0.0003 grams 
Sheepere teaeetad on. raahrauekeate eetius IB LOO a2 decks 14 cc. --- —== 0.00014 grams 
Sheep. secre. s ovation Blood tan uae 20 ¢.c. --- --- 0.0002 grams 


--- Indicates no digestion. Some of the undigested samples in this table give as much as 
samples having been digested. 


Discussion 


Table 1 is a record of samples of saliva taken from sixteen 
different horses. Some of these samples after digestion completely 
reduced 10 ¢.c. of Benedict’s solution. Others required the addi- 
tion of only a shght amount of 1 per cent dextrose to complete the 
reduction. From five of the horses we collected two different 
samples of saliva during the same period of secretion. From the 
horses sixteen and ten we collected the third sample. Ellenberger* 
states that the parotid and submaxillary saliva of both the horse 
and ox can convert starch into sugar. In the horse the first saliva 
is the only secretion to contain the active enzyme and as secretion 
goes on the power of starch conversion is lost. The same author 
claims that the secretion from all the salivary glands in the pig 
has the power to convert starch into sugar. From horses six and 
five we obtained more sugar per c.c. of saliva from the second 
sample than we did from the first. Considering horses eight, 
thirteen and sixteen the reverse holds true. The third sample 
from horses ten and sixteen showed less sugar after digestion than 
the initial samples did. We do not have enough data on the second 
and third secretions to base a definite conclusion but it would seem 
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that if there were only a slight amount of enzyme present it would 
be more easily demonstrated in the first secretion. The samples 
of saliva collected were without exception from the parotid gland 
through a tube inserted into Stenson’s duct. The samples were 
thus from a single gland and any reduction taking place when 
heated with the reagent would not be due to the mucous of the 
submaxillary and sublingual glands. It has been shown that traces 
of glucose are present in the saliva, probably coming from the blood. 
It is also shown that there is an increase in the sugar of the blood 
when an animal is under anaesthesia. ‘The horses from which the 
saliva was obtained were under anaesthesia and so it would not 
be unlikely that some evidence of reducing sugar would appear. 
Samples of saliva undigested have shown some reducing power. 
The soluble starch which was used has at times shown a little. 
The combined reducing power of saliva and soluble starch has at 
no time been near equal to the amount of reduction obtained after 
digesting saliva and starch together. Neither starch nor saliva 
having been digested separately has shown any marked reducing 
power. We do not wish to go on record as saying that every sample 
of saliva showed evidence of the presence of an active ptyalin but 
some of them did. The investigation as to the activity of the 
horse’s saliva is being continued with an absolute check on every 
step of the work and with two added lines of experimentation. 
The results will be given in a future communication. 

Table 2 records eleven samples of horse saliva that were digested 
with 1 per cent soluble starch in the presence of 3 ¢.c. of 2 per 
cent CaCl. There are three samples, horses two, six and four- 
teen, which show greater reducing power than the same samples 
digested without the calcium chloride. Horses two and six show 
twice the reducing power. Horse fourteen shows a little more. 
The rest of the samples show equal and in some a less reducing 
power when digested with calcium chloride. There is no reason 
from this table for saying that caleium chloride acts as an activator 
for a latent ptyalin if it exists as such in the saliva of the horse. 

Table 3 is a record of twenty-seven samples of salivary extract 
made from the glands of the sheep. Of the twenty-seven samples 
twenty-six are from different sheep. Sixteen of them after diges- 
tion showed no signs of reducing sugar when boiled with the re- 
agent used. Ten of the samples showed a slight reducing power. 


308 Report OF THE 

No claim can be made for digestive functions when the decimal 
part of a gram of sugar produced by 1 ¢.c. of the substance used 
goes into four places. The salivary extract of the sheep showed 
no digestive power. 

Twenty samples of bile from the sheep gave very similar results. 
Only eight of the samples had any reducing power whatever. That 
was insignificant in each case. The presence of an amylase that 
produces any amount of reducing sugar is not shown for the bile of 
the sheep in this line of work. 

The digestion of soluble starch with thirty-two samples of sali- 
vary extract from the glands of the pig was much more fruitful. 
The amount of reduction shown in this series is not so great as 
might be expected in view of the fact that every one seems to be 
agreed that the saliva of the pig contains an active starch splitting 
enzyme. Almost all of these samples show signs of digestion. A 
few glands do not appear to have shown any enzyme. At least 
twenty-five of the samples did. The glands from which the ex- 
tracts were made were obtained from pigs slaughtered in the prac- 
tice work of the Department of Animal Husbandry. The animals 
. had been subjected to the scalding process and the tissue may have 
been affected somewhat by the heat of the vat. 

The samples of bile taken from the pig and oxen and recorded 
in Table 6 gave about the same amount of reduction as did the bile 
of the sheep. Bile from any of these animals in our work does not 
appear to show any richer content of amylase than might be 
expected from the blood or urine of the same animals Bile 
should show a marked digestive action according to the opinions 
expressed by the most observers. ‘The tests that are recorded in 
Table 7 were made with 36 samples of bile. Folin’s’® test is said 
to be especially sensitive. Benedict’s is also very sensitive. These 
tests were used because it was thought the color of the bile might 
hide the point at which the copper was completely reduced in the 
quantitative test. The bile was digested with soluble starch. 
Some of this digested solution and the reagent were boiled together 
for a sufficient length of time to insure any reduction that might 
take place. A centrifuge tube was filled with the boiled solution 
and centrifuged for two minutes. The amount of reduction was 
measured by the amount of oxide settling down in the centrifuge 
tube. Of the samples tested in this manner only two showed what 
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were called good results. Most of them were slight, very slight, 
or negative. The first two mentioned were the only ones to show 
enough oxide to indicate a small amount of digestion. Samples 
of bile from oxen, pig, calf and sheep were tested in this way. 
The results in this series indicate that the amylase content of the 
bile is not great enough to make the digestion of starch by the bile 
of very great importance. 

The serum of the horse gave varying results. The amount of 
sugar found in either the digested or undigested samples was not 
very satisfactory to the author. The amylase content of the blood, 
however, does not appear to be great enough to produce an appre- 
ciable amount of sugar when digested with soluble starch. The 
same conditions prevail in the whole blood. The record of the 
whole blood samples are shown in Table 12. 

Neither does the amylase content of the urine appear to be great 
enough to digest starch beyond the achromic end point. Table 9 
does not show any great amount of reduction per cc. of urine 
digested. The samples were taken from the sheep, pig and oxen. 

Table 10 records the results obtained after digesting the salivary 
extract from the horse and oxen. There is not enough reduction 
on the part of any of these samples to indicate much amylolytic 
action. 

A few samples of various substances were digested with 2 per 
cent calcium chloride. These samples, excepting the saliva of the 
horse, are recorded in Table 12. None of these samples show that 
the chemical used had any effect upon the digestion. The amount 
of reduction in any case is inconsiderable. 


CoNncLUSIONS 


I. It is agreed by most observers that the blood, bile, urine, 
saliva and salivary extract of the animals referred to in this paper 
contain an amylase. 


II. The amount of amylase in these products in the domestic 
animals is slight. The saliva of the pig is agreed to have amylo- 
elastic power that will carry the digestion of starch to the point 
where an appreciable amount of reducing sugar may be detected. 


III. Samples of blood, salivary extract and urine from the 
horse, ox and sheep after having been digested with soluble starch 
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did not give an average reduction sufficient to warrant the state- 
ment that the amylase present in these substances carried the 
breaking down of starch beyond the achromic end point. The 
same conclusion applies to the blood of the pig. 


IV. Results obtained in this work after having digested sam- 
ples of bile from the ox, sheep and pig with soluble starch, did 
not give the results expected. We can not concur in the idea that 
the bile contains an amylase that is of prime importance in the 
digestion of carbohydrates. 


VY. Digesting soluble starch with saliva of the horse, salivary 
extract, blood, urine, or bile in the presence of 2 per cent calcium 
chloride does not show that reagent to increase the starch-splitting 
power of the amylases present. 


VI. The samples of horse saliva showed a considerable reduc- 
tion per cc. The amount of reduction obtained would indicate an 
amylase sufficiently powerful to digest starch to the maltose stage 
at least. 


VII. The results obtained from the salivary extract of the pig 
' indicate an enzyme powerful beyond the achromic end point pro- 
duced in the glands of that animal. 


BIBLIOGRAPHY 

1. Haypen, C. EK. Abstracts of Work Done in the Laboratory of Veterinary 
Physiology. N. Y. 8. V. College at Cornell. 1910. 

2. C. EH. Kine. American Journal of Physiology. Vol. 35. 

3. L. K. Goutp ann A. J. Caruson. American Journal of Physiology. 
Vol. 29. 

4, J. VAN DE ErRveE. American Journal of Physiology. Vol. 29. 

5. E. L. Ross ano Hucnu MocGuiean. Journal Biological Chemistry. 
Vol. 22. 

6. H.M. Vernon. Journal of Physiology. Vol. 28. 

7. B. K. Racurorp. American Journal of Physiology. Vol. 2. 

8. Moorr and PARKER. American Journal of Physiology. Vol. 4. 

9. A. J. Cartson anp J. 8. Ryan. American Journal of Physiology. 
Vol. 21. : 

10. J. B. Parren anp P. G. Stites. American Journal of Physiology. 
Vol. 15. 

ll. A. J. CArtson anp A. B. LuckHARpr. American Journal of Physiology. 
Vol. 23. 

12. P. Stocks. Quarterly Journal Medicine. 1916. 

13. C. C. PAtmer. Veterinary Alumni Quarterly. Ohio State University. 

14. Hawk. Practical Physiological Chemistry. Fifth Edition. 1916. 

15. Jounston, O. P. Abstracts Veterinary Physiology and Pharmacology. 
N. Y. 8. V. College at Cornell. 

16. Smiru. Manual of Veterinary Physiology. 1912. 

17. C. L. Evans. Journal Physiology. Vol. 44. 

18. ELLENBERGER. Physiology der Haussiugetiere. 

19. Orro Fortn. Journal Biological Chemistry. Vol. 22. 


A . PAGE 
PNbanuioneimecabuler, <a aaene rein ae ence PR Ane ete se eee Aer 12, 117-198 
AP ATULINALIOUEOLYDLOOd & anemia es de Sere a ae LACE eee 144-147 
PATI IL ALO EVM CHIC ge gehs ica Se MCR Eee kh coe. <bean eteee seston 21, 22, 43-46 
ATTA ALOTO EFOKE AKCLAI Ne Meenetaee o 15 @ Sion tb Soe OA rete CAS CERO So Je 293-309 
ANTOULNE Eo. in GSS 0.0 TAR OR RE OREEeREnS © CAN ERE ERE eM rete yt Ent 24-26 
VIC CLING Stee arma ees relrecs scars 3 Oe OSA ete ota eee AONE an tit eon eee 16, 24-26 
ANTOOVROY OPEN ETGLEY ct ot 6 o:gtners eee as Cc no RENT oat ees eee ere 12, 37-39, 117 
B 
PS OCUULUSEOD OIG UULSt met rieey th Kore on Ro ay ea Aaa esis Se ae aR A elo 208 
CROC OCESULS wrayer tte eee Cah tots eva Airy ose cosh RGAE A oly Bees os ean 96, 100 
Cor a IO ert a BET nt) tac x Coty a eee ells 
ROCUORINE 5. 5.oie Bites OS Ordinal en Een oc Ome CI ELE RAE are oR Te ee 34, 124-129 
OCLC LIU DUUSCDUUCILIN tata cltsaesciee & aievsia.s 6 akelnasur ek Sie outa have sues cae eReeee 266-282 
TDUNNG NC CTS AAS ER AT MONS OL OO OO COTS SEP 6 A owe 266-282 
MECUOCRDOSCOUTELLO aatreh eons eicus ot a cau Bion teate honed ACRE Need ae 266-282 
DULCOT AL Reena ng eee. 5 STE eet ce ae, Yoo ten emai ere eae en 283-292 
TECH VCR DAUSLCUT CU Otraan Were SERA OM RT Critic stare ee Oates sues toe 266-282 
ROG OL MOOD d 089 Sacco Bor eh COS BOOS Dee Mita tiet oeeoret Stee 283-292 
septicemia hemorrhagica ............... BA are AER ROCA oT 266-282 
SULUSCDULCLINT uae RA REE rea oko accfue eats ITER Ran KLG CIR ioe eos Eee eee 100, 266-282 
ipibliogtaphwasamiyloclasttcnactlvibye cece epee je eudierar re icue entails 294-299, 309 
LCC UL LUOTAU IN a eyeee vortices Vans Va ala tes RNR e rer bo lars, 1s bys OBsep ots 285, 291, 292 
BOCLRSANOUINATIUNOMA AE ER se 2 eee ATR we 285, 291, 292 
BOCERSCDIICEMAG, LEMOTYNAOGICM ast itcts oat ae pera heen ete 282 
Chachksenmpo xaener cuter redo e, oi Svaten ect iela.c: sie ap Seely warn ets ekeeeae 252, 253, 264 
OCH OLCT A 5 sea a Nisks tein i oon STO ais, oe man Re ten exo nea oe ha 93, 115, 116 
LEUKEMIA Fad rakes Dee moe eee 8 ocho ieee ip Oen cuweee 227, 249, 250 
ONES 8:6 Srl SutLiolow Selb ots Sen Eeteesee CLS aera ICRC aoa reer ree 208 
DASLCULCL apmeemacewee eters eles clare Servo oe) cielo © oe nieces: «cles eusia ate ereherms 282 
PSCUCOMLCTICINI Ame haa tey Alyse aseaeiat (4 cies a's 0s jeue Cael tere 227, 249, 250 
ROWYO 6, Sid 6. crokolntoo Od 0:0 Cb reuD RON RE S Salis Mann ane ein tba por 252, 2538, 264 
SALLY ATO Lam LLOL SOS eum a tee Re ess a 6.r2 gk avie chiss) «vexed ters Seta Gy ea ere 294-299, 309 
SCNMUTTTY eg Vers Bie irate Gao he Oe tern R eure Soi hs. b 93, 1T5, 116 
IRLOKORe TREES 3 oe. Ge ne Cree ole Gee GRIND RBE.6 olo nw OGRA ood omene nes aoa ous 24 
Tene. Ke hove clo eh oe ite ee RT CON OCI OOo acrtton CLIO: Reta 144-147 
iBreedinomcathle-\ diseases’ 2). \cvctenc a0 agree scr eon cts) shea <2) 8 = oiepesy iWiaetsyey aye Mky) 
TSAO KEDRIVOS SBME Btosb Cie 6 Ole ty ENON 0B Case CORO nD cr OPA NCTONS OREO PC STEER 12, 36 
C 
WATE AESCA GCS Oe Prey scant cere iient coat ot at Sicerrora tig ia, th ucratiay-ar@. wie orale fee 12, 148-198 
CO AK Cree ae eee eee A MACHT scalar aire ok Siay oF eu ev Vevayat at's (ehosg bisa tateiee, @ 08st Gam 252 
GrnbOby dual eammemmpe ic: terete sates af assem, vias; acta dl ssecebs yh ea nue, os ote 266-282 


[311] 


312 InpDEX 


Cattle diseases, see abortion, breeding cattle, ovaritis, tuberculosis. PAGE 

Chicken (pox 27 severe Here 4 G5 Senegal boge pipe oes ge ei) eae EA oe 32, 252-265 

GHNIES ae oats ee on ede ols ot Soe tT ee Cre ee 21-23, 37, 438-59 

Conterencesfor: Veterinarians) 22 \veicci ae nies ci tenenet ie eee ney Ps eect 34 

Consulting clinics aeyaciceto hue otameterete | cpeheb ances articae ices ORR nen ole 49-51 

Contagious abortion, see abortion. . 

Correspondence icy cen, «steerer las eaece ahs east ose MERenat eco ee Rm Le hoe oho) 35 

(Carr LG ulunin®, se eve ae sale coco besos Sesh meter ore oe Cae OEE Ree 10, 18-20, 36 

(VSS er ess rcs: # cic mantis mais te rms al sneuslen s esnend ciel ote: ooo eRe ence sa earn 199-208 

D 

DIAONOSIS st Ae ee etre elena oe ec ats ie ete eee a ate wecd ‘sane 16, 23-31, 36 
(See also various diseases. ) 

Diphtheria, avian .Corcotintecdiwie eis pcs meagotrets epoch acta aus se lao keen re rakes 252 

JD LINES 01 Uae Rh Ovcn Mao nT ol poeenrnlc Hon teE MIRE ane) Galan mo GoGo Moa deb. coc 252 
é EK : 

BIN PIOVECSi tee. eachoc RA dem Ska Misty cates ae ry cent cutie dust ens deena aean ey ores eee 15 

Mpithelionia; contagious) on ace ase an ee aaa abate fob Att oop at soe em 252 

Wxpen@ituresss Gans ao hbk hee wes ein oe sie Sea seas Seine ere nie 38, 39 

Maperument Station. spaces ata t ont: ocean ete oe ks ashe ere 15, 31, 60-94 
(See also hog cholera.) 

Bixtenston Work, 3 oe iisc id 2s is Got oe pc aeaataas chaste cnucl sl Sher aiel etal ee eee aE 33-35 

Fr 

HA CUUEtiVE is Fe: chai erento a icdoee le emit se ge ine tor Aine One rere ee eR 13-15, 36 

OPA TEV OT Via fate. NET eT ES 1c esi Citar ee autre Soe ety Manes esi ep ve area EO 16, 17, 34, 35 

1 eS Wich Aen cad OR ROA RCN ne eRe COE MEAP Oe TAR Re bass i ots 8o Garon bic oc 37 

MINA CES SROs cin wo eusgecnre feretohece eransetia te -b Fesree e ehunal Sica Sie teen NOR eet 7, 37-39 


Fowl diseases, see Bact. pullorum, Bact. sanguinarium, chicken pox leu- 
kemia, pseudo leukemia, roup, typhoid. 


G 
RUE DN Chr mee es vases sie yates oye ice hsv. ee she, al oe sven seat gece once TORE eT eee 60-93, 112, 113 
Genitaleor sansa writer ec us aed bic es ep a ORAL Seen at eee 199-208 
Oye es icone, O65 OO, Ach OC RO 5 Ee Cee aT nt a EE Ree Ry PE wc eae 13 
Gand ens: Segre es cos scistc cesta ecru Rane esr eteiantt es eens War chen ele a ae 24, 26, 27 
H 
Hoprcnoler ayn cicc 4 icc ctophn he suc aie wont] eS) AEE Oe RR ee eee 30, 32, 60-116 
online Goonoer cone ssonen ood ee sane UE oii, Ole CO 2) OOo). MOBS MOG ING 
VAT US ex coe Sp ak vers ctals Tchrote deh ease eI atte eat rome RECS () LENS en Fe 
Horseshoeing, see farriery. 
IL 
Infectious abortion, see abortion. 
IN SEPUCCION. Tx.) sors, s. Gate aetna Ret eGR NCR here on 23 
Intussusception-or mtestine ants. oe eee teers ee ee 51-53 
J 


L PAGE 

Walbonatoriesmewre cerns Nett sen edee sarc tyre see sirins vet acenctan nee Mics WR, AUD 16 

(See also diagnosis. ) 

IDCQRTITES © o.-3) GER EEMeABI:d 0 OG dakcte nO cack oc Gs a REACHES Onc EPR ener ane 21 

Sr STIS) EMO acs Gon ie PRR gees Pace recat CDR er ee LS AR Cart are ee Damm cae if 

AU CUMIN prereset teense vii ete gate: Cee aR aroha epee on MS 82, 226-251 

EU eG rem ecm wai Rome Rae eee S's, shawn Sa het o doanlaumenmevorn orale 17 
M 

IMINO eaten Sues. on ace GIR ORRCIE ee Ceara in eM ear eeRCR Ch irae 16, 24,27, 37 

MCA UmINS) CCLLONMp IMR Tt cra ateeieicis cree tel cimiciey ho ei aneronayaitl ved ter 11, 60-93 

Metritis, see abortion. 

VT CLOCOCCUSIDUOG CLES Men wanes Semana Is one PARE s, aA PION Ne De Ten VAs 208 

DEL RPG Bee eR E ON At Sotelo m6 aut Aero Tomy te opeuropaiaits aid fpcloete slates etree eh tneyeege hs 58, 59 

(See also abortion.) 

A CUIRTODURGII Go %, citcy Sonne CAEL RCRA RONONEE CU enGIC do Ok PR CCRC NERC RCs sacha Ra Ree DICT 13 
N 

Nice SHOleCol les erie retare meer aie ronewene es enc okchiape! ope apres oh arauilav ou snsttomsyar ne syeve rs 36, 37 
O 

(OY OSA IETS, 55, te Tei os NCCES oe RRC RIO oa ERS On st ler are cr aa sere one ays, GY, ly 

Oa ait Saar stirs See Po oats emotes see ook Coase ower curs oa omer alo teSevert Sis Se Russe us key dS eonylouwas 199-206 
P 

ASL CUME II Amie mae aees yan ee oteshiee ea ste Tiel crsilevioe sho svoxe ey ehcctid le) lieh ny Star istoicets ous iohisai = 1ayte) eve 266-282 

IPasbeuUrized Mil kere nwuecnid ster cheiern evartrare ls 133, 134, 141, 143, 160, 192-195, 198 

IDIENOIOEAY 3 oo dou adoododnemes Jedd Udwae DUD Abo NUD ds Homamcue dciedo poco 4 33 

Ap Meme easy eI Pe a araie em ec catentstee sient 6: vow atic aba ool. wey n weasels yeast oucteens 252 

Dasronta, see abortion. 

TRAY AES te <5 <5 a eecpistcs LORETO ERR NCC CECE CCR reticence 60-93 

Poultry dinuises enn cPaey coker ths Pel ara eMac etare oS tein Ee Vaeis TOOT AR doo fl coatenc ane aks 24, 30, 31 

Premature birth, see abortion. 

IP Seto LOU< CIM A/ etn eo sueteerer sce ycetren sue teo cecus hiorronswarar teres slept Seo etcnene Oe enone 226-251 
R 

TREN EERY 5 sa-6 S56 aor 10S Ow Giokn OU ELE GOLGI OROICIE. ORORCRE Care ts rc 24 20, 28 

TROTISGNTIOM 5 oo goo candace g ceob od Bebo obaGno Roe Doe ROnUUGuOGe>DGODdG 18 

TROSERARO Ne 6 aloauten gogo HOt OO PERL o NES Che ack eI OR aOR 31-33, 36, 37, 58, 59 


(See also various diseases. ) 
Retained fetal membranes, see abortion. 


IROWD 5 6 oovocssunosthe cen Sb coUpoEMarO MOOD HD Sou hu Oey EO oH C 32, 252-265 
S) 

Sila, Gib’ INGE eer loea ore oaimo read olbictane cana co clas oii) evolu ro, Ofer . . .293-809 

Secours in calves, sce abortion. 

Septicemia hemorrhagica 2.6.2... o ieee ee eee eee 32 

SETTTTET 6 ooo nd Borel oe he ur arene Conch ae OME itch Ie eee aac oa aca ane ree ncn nat ee 34 
Cal fiers COUM SM meaty teeta tole: Shek dec afletcearia ohs elias oletie faust suelo axes erat s is.eSeiens ss 160-196 

Shroaitl cxankrngl  GULIMOS o chloe atee do wsbod 0 Gro reser Okc Oe Otene Grek oer Rete 54-57 


Sarna AGRO). acada-dim 66's ts bic SeOIONONORE io CG 0 CECACULECIS01 GRCORELI ORES CUE REI GC Cen aR Oa a 252 


314 InpEx 


PAGE 
Staterandicollererse ao c.00,¢ se eas eyes 1-9, 16; 27, 29; 36537, Vii, ds 
Baines. joy eee ce ves wd ha a Some hence ale Ne ae © ee aE eae ees 35 
SS LOKI Gy. ®, Foe cae eee hae eB he erkee thaghe ieaetas 5 at as be cdene sete a til Ra eR Pe oe 12, 32 
(See also abortion, ovaritis.) 
SEECDEOCOCCUSEUU CANS 9h oct omen a Gow ou RO Rais eid eee ee eae 2038 
SUC ON TS Re eis ome SM ae apthens.aute ts taces ois Sue ea tice ei sith wie, TH ee Son olla ge i7(Re lis) 
Surgical CLInI Ge evs sake ithe aoe ee ee eo PRA oan aaa ae 47, 48, 51-53 
Swelledwhead ee sc hsay wc Hanch sirens 4 awdayeele & Ook fae nie ARs Swe 252 
Swine Cisenses erste tate chee Mee enh es Ace eee eR ort ota ear te eee 30 
(See also hog cholera.) 
4D 
ET DeY CULT try are tence cteecot ccaerenees Rone eten cous Ame Perea a eee eee 16, 24, 28-30, 37 
APUPELRCULOSIS cer cxnctela heehee cscs eie tie eee scree cele remem nes 24, 28, 29, 32, 33 
TRON OSISTA Garside ext sereanade weit ne eae cia odes Wet eiya Meearent. Pere aie ete 209-225 
PETITIONS Sete pepe ve peter ceske eso cit orale eRche Serta) ev ibiies Gig Sal as sh ee meee one ueLeNe 24, 199-208 
PV PROM LOWS cee ites crersas etcshiarac Melee n neat: orenisieel A! ok Ganttony ehas WO Rear Cae raat 32 
Vv 
Wi COIN GS tp eee acreiert ci MAS nee s oe huh Paautenious es, een ai ate tee eee 16, 24-26, 34, 263 
WwW 


White scours, see abortion. 
PObESh ia 1Y 5): Nera Paice Hn tae RPL RRR MCC eR eee NT Cee icietoia Bimicc seth 32 


20 ak 
q a a » 
Ye 


7 - 
- —_ z= 
- 
’ 
me) 
th 
—_— ¥ 
~ ? 
oP" 


a Ay a i 

1 he i 
ws : 
7 Neer ie 


nea mea Ce. 


_ 


y ae 


eo ie ¥ af ' A 


b19eCS8lR 1915 lb 


Ra Wo Wo co Ve | 


UIE 


OS TOO 


ss 


) 


@19-C81R 1915. 16 


CORNELL. UNIVERSITY 


INSERT BOOK 
MASTER CARD 
FACE UP IN 

FRONT SLOT 
“OF SR PUNCH 


MASTER CARD 


GLOBE 901 144-0 


UNIVERSITY OF ARIZ 
LIBRARY 


ee WE ONY 


PEON 
COV ed Oe 
ew 


ey 


ey 

PW NE SEN 

PV OE 
ue 


ev ny 


vy 
TeV e VU 


CNA 


ten 
ween 


VON 


ae ONS 
POR OR ORIN 
POU ve IN 


wee 


y Pr ana. a AN, 
PAO RRNA 


CUE HO WL v, 
BOON, Le Gna UY. 
Meow wy. 


OU NEN 


Tee de. 


CORK AG 
ae 


Wr OV Oo, 
DOK A 


VNC ery tes 


Oy, 


hr a Le ‘ we 
Ce CROCS AR 
OAD 


VOM, 
ree any 
PONG OK UR 
eee Oe OO ON 
re 
POR a 
ow 
Meg SLY. 


OK DKON, 
a2 


Ce DIDS, 


SO 


OUD, 
ne VI. 
Cree 


RDACR AGE 


we WON COIIN. 
Peer ews 


Oe 


vie 
CN AY 
CI We 
Pe eee iv. ORD 
We we 
MS NO DY 
ORDA 


a 

ORS 

eee nye. 
oh POR RORONOS 
VE PO 
PO OD 
v Voy 

VY 

Oe MEY, 
oy 


Sheena ire 

Torey Vike 

Mane ey UUM Ae YTS 
PRO OO 

On Sepou rew 

oe ee 

were eey. nel 

ho 


ve 
Oe OOM 
OO AA 
COPE oe 

Core ere ey 
VE OVE TN IM 
veuy 


voy 
Vv or ey 
ney 
Oe I 
Se WN 
CRA 
DAN NDA A 
DM OAL OUI 
wow NOOO POM MNN 
TW. Sone NY 
. Vous 


eae 


wre 


yew 
ON 


ew 
Opa 
vee 
a OWN 
Aa 
BORK aa daa 
Manne 


SORA 
‘oy 


‘oue, 
vow 
RRA 
WMA 
‘ vey PO) 
Seve nee Carew Vy 
Sey 


Vey 
DADA 


sana asaseceeaean RNG 
LK Dk Dh [2b al 2h “ 
eteetecrenerytote 
Saat 


TAD RTA 

CORDA AD RL 

yey 

yee 

Ree MeO 

Phy ey 
vewy 


ne 


Kee we 


Viewty 
SALAD 


Vu 
ee 


ataSeie 
4 
aasaeaiad 


we 
ane 


TRA 
rey 


ee Se 
rye he 


Wh 


My Noo wanna 


Koa 
av. 
PM OI, ¥ 
POT Gear 
VON 
LECCE. 
NO SIS, 
we 


SPOR OAD 


wine 
eV 
wy, 


OKRA 
PAD 


On) OORT 


OKRA 


Ve ewy 
ROK 
Ve vNeo 


VETO 


EDEN EIN 
Oe ITN 
SNA ONY, 


Var 
COOK 


oe 
ee 


KAD 


OOM, 


ON 


DIMMS INT ATS! 
PECTED TIN 
COOK R RD 


ow 


eka 


vv 
SN Sa 


v 

we 
OOO AAG 
a 

Parkers 


Pon WEEE 


ees 


f eon 
OE ON CTS 


OK tKICAL 
OPES LIISA 
BOR AAA 


Oke 
oe OE 
POL INEM DM 
POTTS SEM 
PRA nO ATT St 
Cn PA AY, Dro. 
v oew ey, ax: 
oT EOI AIIM ao 
PIT IIS, “nN 
ROOK UN UNA vo 
ey Ow, ‘ 
oP 
ADIT TY 
ORK Aa 
Wr pa OP Nt OF 


OR KONA 


HO, VG 5 TIM 
SORA adil 

Oy 7 
DON 
OPI IMF. 


Ox A aD 
Pan MA 


NST At Ya 
Cae 


Oxon aa 


POR ANNAO 

Po 
ve 
CORE 


a 
OOD 


a0 
VO 


Pa a a 
“7 
EES 

a 


D 


wae 
‘ob 
row 


CK Aaa APO AUL 


CARON 


CORO ALS aed 
PK 


POOP OV TIN. 
OE Oa 
Aa 


PRON vy (pnt 

Pa Oe OKA DO ox 
PeTKUbA 

POX RNA 

ney 

Wiis ad 


OO 
“ 


KA 
POU ENT, “8 
OANA 

ons 


Pare 
OV 
Ps 


» AUR ed 
Vow aa 

Se MED ORAL 

PATA 


wie 
OKA, 
CRN Aa ee 


SOOT TT IMS 


PP ELH, 
ep ah ey 0 
Wee 
PLSD 
A 
; orga 
fs ff 
poy ; Paras 
ya a 


oe te 
aed 


ra 
CORREO 
ras 


Tad CR 

ee I AIM 

na Ce Cox 
ORT 
Cae 


rey 
oe 


" e 


orn TARA 
OA LOM 
ren ISS 
CRA v 
NORA PEP o 
Ps Vow. 
Ce a 
Ld OT AT. 
Ke. 


oe 


PLANT MM 
PO NEED ONE MEAT SEM MM 
Te FM 
eae a) he ) 
A 0 
my 
Oo a 


Wee 
Seed ye EY 
ane 


eh 
BALL A 
ees. 
rk aa 
Seep ar er 
ane 
ory 


a 
KK 
ey 
we 
“ 


ha 
a) 


TATRA A 
ee ioe 


(ig 
a 


ay 
ver 
wn, 
BAM, 
CI eA lad rr 
PAU ", 
ne aa 
x Pea 
PK Ke AM 
BNO eR RAL 
KA 


Peo 
oe 


Oa 
“eps 


ry 
Wars 
re 


Vea 
nee 
PF Ad 


y 
AEs 


PIAS IAD. 


ve 


rere 
eA 


Kad 


¥, 
y 


Var 


yn ee 
vy 


